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. -f- h => -f + >i t y t — *y u U ft ir fc* a" * *i -S . t7^o>i^i;f ^g, M u iz % ft h 

cDWLtrWinmfaMicit. mx.it. rn&z ^-<--'i (mm : mmmm ^^mmn^.^ 
n) ;m&% t >i v cmm : mm. ±it^xm^^^n. mm nmmmn^^n) ; 
m&z ir^^y (mm : mm. ±it^xm^^^n. mm ft^&* 

^•ttl^o ^c^BHlCfcv^T r t "F ^ n J tit. HA3t>^SI^3n*HA#*&% 

3 fri--5^M*«lHci-S. t7»l,n>|||^#:t LTlix iff Pi^ li $ tl ft I* i>* . 0 J z. It . 
H A t£<n — o Ii(_h<50 ii >i t° * y >i S 7. -f- >i ft 3 tlT £ (#0;cli. <>y ^x7 x 
t- ;u ft H A ( jgj d°d £ Hy a f f (fig) , F i d i a Advanced Biopo 
1 y m e r s ) ) . HAt*^A7^rt K T^l L $ b Id^f fb L fcti ( M x. It. 
maa^j Synv i s c ( mW. ) * B i oma t r i x) ) . HA^^^otti^TkiS 
frT -b ^ ft 2 tlT £ t -b * >u ftH A . ft if #i" £ o 

*%BflHA-MTX^^*a, H A^-MP&ifFffl^JSft o X lift <b «rv*fc*K HA- 
MTXSa#t LT, B£ff:"?<?>&ffiRkif'Efflfc*filI83 tlTv^ H A t ^Jf^^fl* >f X 
i:tt#tt^ffi}f L/:^WT-J>4:a^lLv\ * . tt T S fr± £ < ft § t f£ #14 fc* _h 
ft* 9 ^ > K 'J > 7^gilc5:^Ch, J: ^^#p«g ic felt -5 ^ * ') t t LT^HA^il* 
Stttolc li. H A-MTXIS^# t LT^)^fi*« 6 0 6 0 0 7J ¥ >i 
V y X&& Z t friff $L L < . HA-MTXIdd# t LT^^fIft s 8 0 7J ^ 6 0 0 73 7 >i 
h>T'*5:ti) 1 J;^J L<, HA-MTXIS^*hLTW^fi*'l 0 07J~5 0 0 
7] ¥ >\, V y X 3h Z> Z t ib'Jtf lc^iLv>„ 

fi (Mw) scomMlt. MT<7)j$-£M^XMlii-? & z t h*X% & , 
Mw= ( [,]/0. 00036) 1 • 282 

ti * = ^ i7 5 ; i^ic t± . r ') y y . t => — y . -fe y . 7ni>, ^ y x Kt-> 

. X -T- > , U -i is y x -f V D O >\ 7Xa'7^V % 7X^7^>t, ') y > , X ^ 

? 5 > . x ^l- ^ 5 y Wt . J- + Jr — y . ^ y y . -7 ^ — >i ~r => —y ^ ~r >v — y . + u 
y y . h ')7F77>4 £<7>^m<x — ~r ^ J m<nftL\z . ~r >i * >i MM^n^ a - t 5 ) m 
(Wz.it . J 'i ') y . J 'i u -i y y . t - a -i y > ft t ) . y ? a t >v * >i mx && ^ 
ti t 7 — > ^ r 1) y y (Mz.it . y f a -^y * n ~r —y . y 9 a y >i t —y . 
9 u y ji 7 y y ft t) . Sfci^'j-^iT-Ii^tif^^-^^ r <) y y ( m 

X. It. f ') y 4 7 7 - >\ flz)l77->\ +7f i7 7- >, g fig 7 m ^ ;U T *7 — > 

. -7 i = ;u r i/ y ft ir ) ft <^ # ^ M a - t 5 ) m . p-~r s 7—>%£<7>p-~r*Jm 
. y — t 5 J MB: ft £ ^ y - ~r 5 ) St . J: V 7 ^ V > ft £ <r> t 5. ) x >i * > ^ ft £ 

y7;>\ t ^ 7 »l^f I > y 7 ; > ^) J; 7 4 y 7 ; J 1£a%B^ ^ >^ * Wt<7> & 7 % iS X >l 

# > i^fb^-^ NS«t|jJ ti tc IS L t ^ ft £ t S M 'J > ^7 - tc # * ti s 

X ^ ^/ i # ^ y i I t t 7 4 D > | ^ ^ i # ^ y 4 1 lC Id n" -5 if a lZ It . T >V *r V > i? 

t 5 y . Jr * *t t ji ^ i y ' y t 5 > <^> =k 7 ft y ~r 5 7^ ft □ ^ ^ ^ ^ h m <?> lc W ft f 



5:t*^IL(, If l>y7;> 4 4. 7, i o-h n^^-i , 1 3-h 'Jf* 
> y t 5 > 7' H M <7> iz -t £ - £ **4f lc #F * L . Sfc, ^^f Nltif^ 

; St fritf H L < . f * H M % -5 > # - <?> M T X \Z ffi^-f Z *3HS It a - T 5 ; S$ 

[ 0 0 4 5 ] 

^M^^-f K^s^iistsT 5 iff \z mfeiz s n*v^**. amicij i ~s 

T* £> 9 x £fixL<lil~6T-efc9x ^ tc *f * L < It 1 - 4 T- do -5 . 

F|^l^t57; ; UK HI ^ tc R|£ 3 ti 4 ^\ Mx.lt. UT#> =k 7 ft t ^ 

IfcEflJ fc*EE*n it . * <?> ISII^fi 4? «k * tt^BrSPte* # t? t * ; StSSHJ £ ffl u t 

[ 0 0 4 6 ] 

T; ;flfi^*5^^f FM: Al a, Arg. Asn. Asp. Cys. Gin 
x G 1 u> Gly. His, I le. Leu. Lys.Met. Phe. Pro, Ser 
. Thr. Trp. Tyr. Va L ft £ . ifflKli, Phe. Tyr. I 1 e . Gl 

U o 

[ 0 0 4 7 ] 

T; ii2I^b*5<7 , f h'l: PhePhe, PheGly. PheLeu. Ty 
rPhe. T r p P h e x PheTrp. PheTyr, GlyPhe. G 1 y G 1 y x 
ft ir\ ttf-ZL <l£. PhePhe. PheGly„ 
[ 0 0 4 8 ] 

7>;»31^<b45^^f KM:PheGlyGly> PheLeuGly. Phe 
PheGly. AsnPhePhe. GlyPhePhe. LeuPhePhe. Leu 
AlaLeu.AlaValAla. GlyAlaPhe. GlyPheAla. Gly 
I 1 e A 1 a . GlyllePhe. GlyLeuAla. GlyValAla. Gly 
ValPhe. GlyGlyGly. ft £\ ff*L <IL AsnPhePhe. 
[ 0 0 4 9 ] 

7; ; m 4 ffi h ft £ ~f * K m : Gl yPheLeuGl y. Gl yPhePheL 
e u . GlyPhePheAla. GlyPheTyrAla. GlyPheGlyPh 
e s GlyPheGlyGly. GlyGlyPheGly. GlyGlyPheTyr 
. Gl y G 1 y G 1 y G 1 y. LeuAl aLeuAl a. Al aLeuAl a L e u x 
AlaGlyValPhe. GluAsnPhePhe. ft £ * itf * L < It . GlyPh 
e L e u G 1 y » 

^mniz&tf & >) > ^7 -it. mx\it±m^ ex) -?^<**i-sii3i*'frLTv*T'b < . 

^c^jf^Q 1 liiatli-NH - £ — jftk: ft o T -Li* L «fc 7 ft 1 ~8fic7>T 5 ; Se&><b 
ft-S H i^r^t^. Q 2 & 1 ~5M<7>B£^JH z f3b*f¥A£ii&fr>*. t L < It 

il Jl t* *r ; y Jl * * fz It C j _g 7 i n ^ y ^ ^ # - ^ ST' Eft c? tlT v> T t i ^ C 2-2 
0 7)^L>T'I>§. Q 2 ^M#fJi:LTli. x 9 -V - 1 , 2 - yM ^ S . ~f n ^ > - 1 
, 3 — >M ^ * . "7* 7 -V — 1 , 4 — >M ^ S . -<> ? > — 1 , 5-yM^i, ^ ^ -> — 
1 , 6 - yM i 1 v ^ 7' y > - 1 , 7 - >M Hr * . ^- ^ 7 > — 1 , 8 — ^ * * ) + > 

- 1 , 9 - i>* -f ^ S . f ^7 > - 1 . 1 0-yM^S, 2 — > f ^ 7° a ^ > - 1 , 3 - 

^ S . 2 - > f ^ 9 > - 1 , 4 — >M ^ * . 3 - > f ^ ? > • — 1 , 4 — vM ^ * x 3 

- 1, 5-yMiS, 3-ifi^>?>-l , 5-yM^S, 2 — > 
=f- >i *r *f y — l , 6-yM^S, 3 — >^^^ d e-^> — 1. 6 - yM i S , 4 — > ^ 
^ > - 1 , 7-yM^S, 3-^-^^^>^> — 1 , 5-yM^S, 3-^^r^-^^r 

> — 1 , 6-yMiS, 4 — ir*r*f^*r*fZs— 1 , 6-yM'lS, 3 — ^-^--»t-^7'^> 

- 1 , 7-yMiS, 4-^-^-4-^7M7>-l, 7-yM'H, 4-^ d r-t^-^^>-l 

, 8-yMiS, 3. 6—i?***)-*99Zs—l, 8-yM*S, 3, % — ! J * *r *t ) + 



> — 1 , 9 — i? A 'l * . 3, 6 — >?^^-+>--4->^^;-^->-l. 9 - yM ^ S , 4, 
7-^^^-^t'^>-1, 1 4 , 9-x*^-^K^#>-l, 1 2-yM 

^ * . 4 , 7 , 1 0 - N 'J ir * *t h ') ^ ii > - 1 , 1 3 — >M ^ S & £ W ■?> *U *F S 
L<t±. x 9 > — 1 , 2 — ^ £ * 1 , 5 — x A >v £ . 3 - Jr * *f 9 > 

-1, 5 - >M ;u S . 3, 6-^a-^"tfa-*?:/-l, 8 - xM ^ S . 4, 7 - i> * ^ 

# > — 1 , 1 O-yM'H, 4, 9-^t d f^l«7**>-l . 1 4, 7 
, 1 0 - h ') if * h ') ii > • — 1 , 1 

*^HHH A-MTXM^tt, H At> ii >i X* x >u Sic. Ha*#tt5')>* 
-tMTMTXHS^t^ t <OT**UJ ^<?> J: 7 &IS q tlit^: toTuTU^. IP *> 

1 ) MTX^afi^^^t^y 'uS ; 

2 ) M T X <?) y -fe <n ii >i # ^ x ^ * I =k V 

3 ) MTX^)7 5 ) m tfa^L 7 £ »J . 3 <bk: 3 ft ^JS^ ft 5* ft (#J 
x. li\ M T X 7) a 7> ii >i # ^ x ^ * T la a L IS it t . MTX^y ii >i # ^y ^ 

'14 i: £-J$± «b , '1 ^^7-liMTX^afi^^^t'^y ^1 

7& V/ £ Tz It r ii >i # * x >u £ t IS L X u 5 Z t fc»#f IL<, Mi I£ V > # - li M T 
X <r> a & <F> ii >i t* * is *SHan 3 t h 1 J; *) iff * Lu. 

[ 0 0 5 0 ] 

+ %BfiwH A-MTX$d n#lcfeuT, =f- Flt^tf^ 'J > 77 - J: V * 7> IS □ 
+1 7 iff ic itf U L t <?> Ii s ^^f Fl§#ft5'J>*-i) ? a-7; ; & h * -5 
^^f Ki^*^ty7= ; fb 6* i¥ fit ~? 3 % 7> X 3b *) . Z <r> ^ -f f Y m <r> N *5fnj fc»M 
TX<7> a fan ii >v is JiMlzm-r 5 K IS □ I: J; o T$a □ L , f ^)^7*f Fl^CiSi 1 
y 7 ; ^ ftntlt^VLTHA^^i /K^y iSi:^7 5 K IS a IZ =k o T IS a L X V* £ t <?> 

[ 0 0 5 1 ] 

*^BH <J0 t t ^ a > St- > h h u df - iz is It £ > h h u^r-^-h (MTX) 

gPy>ti. > «k ^0fBlii3^lc. ^^J<50^vJ tc «k ►) 7' a K 7 v 7i£$ fix v^T t «k 

[ 0 0 5 2 ] 

*B^|ffl#icfcv^T c ! _ 6 -r^^-^Siix )^«Sc l ~ 6 <^i:#I Sfcii^Mt^T^^f- 
iS^.ft #J ^. li x > ^ >i S . ^ ^ >i S N n-^nt'Ai v i — ~f a tf ^ 36 , 11 — 7' 
^ ^ S . s — -f * >i S x i — "7* ^- ^ S . t — ~f * >], M . n-^>f 3 — > ^ ^ "7* ^ 

'i S . 2 — > ^ ^ 7* ^ >i ^ x l-if ii7*f ^S, l - if f^S, Jk. If n 

i/ >i S ^ ^ a - ti 1 o 
[ 0 0 5 3 ] 

*B^|ffl#icfcv^T C ! _ 6 t ^ ^ y? ^ ^ . {^*^ 1 ~ 6 itM * tty>t5M^ 
T 'I >i ii >i # — >i M ~%. M tft L . f J x. ti\ 7-fef ^nt't-il, 2 — > ^ 7° 

n f t-^S, 2 . 2 - y > f ^ 7'n t" t-^S^r J:<?)I!tlc£«LfcT %^S^T^ 

^ g|5y> t LTtt^^^ft^ltl^, 
[ 0 0 5 4 ] 

*BHIffl#tc fcv^T C i-gT^ndfxttx 1 - 6 com.M * tiy>f$M^<^T ^ =1 

JfyStf4L, fll £ If > h ^ x S . xF^yS, n - 7' n # i, S ^ J& IC S« L ^ 

[ 0 0 5 5 ] 

* B^ fffl m \Z is T C !_ 6 7i^i7; >» l± , ^ » 1 ~ 6 <D ft #1 * If y> « #1 ^ <7) T 

df- >i t 5 ; S ^ .& L . 151 J x. If > * 'i t 5 ; S x if i7; y 1 X . n — 7° n \£ >i t 3 y 1 
* # tr 7^ fij tc Si L t >v * >i * * t ^ ^ §Py> t L T =fr i" £ «t t> * ti -5 . 
[ 0 0 5 6 ] 



* m ffl W tc is 

i? T >l >l T 5 



)i7; X 

T ^ >l 
[ 0 0 5 7 ] 

* Bfl m * tC *? 
T 4 ^ L- > S ^ 

[ 0 0 5 8 ] 

* Bfl |ffl S tc 

#1 ; Itv <7> T 7 'l =i 
— >u S . n — 7° 

t ir i- § ^ <^ 

[ 0 0 5 9 ] 

* Bfl |ffl # tc 
ft if 3b»^ * ft x 
>- * if T- IS $1 3 

[ 0 0 6 0 ] 

* f & BH H A - 

[ 0 0 6 1 ] 

[ft l 13 



[ 0 0 6 2 ] 

tc £ 9 B ffi £ ft § 



UTy C ! _ 6 T ^ ^ T 5 J ti » & M if 1 ~ 6 <^ it M £ fc ti 9t ft. M <?> 

j m M L . i5i J £ ti ^ > >i> t 5 ; * , ^ * >u > =f >i t 5 ; * . s> oc * 
-"L- n — 7' d t* ^ 7 5 ; £ & if <t> . [s] — * fz Itm ft o T t J: fit tc L 
7* >v * >i g& # t iTttl) t^^#iti^» 

v^t x* c 2-2 o T ;b ^ u > l± - & 2 ~ 2 o <t> mm % rziz frttmvt<7> 

M * L s #1 J X. ti ^ * U > S s ^DflyS, 7/ ^ U > S s ^ 7 ^ U > S . 

# * ft & o 

UTC ^gT^ndry^^t'-^Stt, £kM& 1 ~ 6 <J0 jg.£| * ti 
y^/tlziiStlrtU 00 x ti > h x ^7 ^ * — ^ S . i h ^ y * ^ # 
a tH > # >u *K — ^ S ft if <J0 fij tc ^ ft L T ^ ^ ^ X ^ T ^ ^ g& y> i: L 

Vt ~T is >\s \\L tc li x C ! _ 6 7" ^ >i ti >i * — ^ -fb ; J; V ^ > -f >i it 
M M ^ y '/ ^ * ti C j _ 6 7* ^ df- ;u x nay^jif , c ]_ _ 6 t >i n ^. 
tlT T «k . 

M T X *S ^ # tc tt * M T X <?> *S ^ * ti . m M % ^ » L SO ffl JB ^ M 
ti^ILu. *BHIffl#tcfctt^MTX<7>^^*ti. WT^)^ : 



x 100 



MTX^Idd$[1, #tc Fl/^ti $ ft ft ^^j^m<^fi^^ 
5%lU*^iL<, 1. 0 %lil±*» «k *) itf * L v^ 0 -?jTf, MTX«)ffffl*S4 
^ i± . MTX<^*-t^^#te<7>i0f^ffl^fB:Mi-§7ca6tcti. IS^^til 0 % J: 

1 . 0%1U*^4 



£-^ti 0 



h 0 . 

*) /Jn 5 
MT X 

X<7)*S 

. 5 % 



* <7>ffl}£^ * 

y* * >i t y =e 



5%lU^o4. 5 % «k ») /Jv $ z t frltf * L < 
J= »J /Jx $ c i: tc n * L v^ 0 
[ 0 0 6 3 ] 

#IEHHH A-MTX«S£-#l±x St LTSftt^ : H?^* 1 , 
ti^^_hfF§DTi6ftJgT-*>^ 3 t * L v^ 0 ^ij x. ti\ +h 'J7Ag 

Sft if <bft^ . 

[ 0 0 6 4 ] 

^^BfiHA-MTX^p^^D^tciifoTlis HA. ^^f KM%#tt5 -J 
. M T X * 31 ^ ft MS T- IS rT 2 -tt £ Z i: tc J: o T t# £ C fc ft'T' § £ 0 #J ^ ti\ 



ti x il W <n Wc ~r 5 
^J^ffl T . - 2 
L T ti . m z_ ti . 

> -f- ;U 7, ;U * x 

n a > ^ > x 7 n 

ffl x. ti . 1 — x >i 

*i/ >l jj >l # yM 5 



■J > ^7 - * L ^ tc M T X * 4p A-T -5 ^ - h . MTX-< 
^7 - * fil^ L fc^H A tc 4| Ai- S >i - h t-f h ft -5 o :«#Sa 

k is cTix tc ffl u <b ft ^> jg« i: si fc tc m c x fx m is utt <^> 
or -4 ot^fiST\ sc^~tgc s n ixmz m> z tx>nz.z, mmt 

tK . N . N-y >f i*i^7; h\ N , N-y'Hi7^?;h\ x 
K. •7 L h^tKn7^>, i>* ^- ^f- > x > 7 7 — ;u , x 9 J — >l . 
a * ^ ft if x 4? «k V . ^tih(T) Wm. i-f <b ft £ . ffif a" i: L T ti . 

— 3 — (3 — y i f i 7 ; J 7' P t' 4 ) *)l#yM;F, x x 7 a ^ 
H x y ^ V 7' P ;L jj? yM 5 K ft if <7> 77 ^ # x 5 K it ^ x 



> >/ h 'J T '/ - ^ — 1 — -i >l - if * is — V ') X ( y > f i 7 ^ ; ) U7t-')A^^ 

^7^tn*X7i-F, O— (7 — 7f ')?'/- ^ — 1 — -i >l — ) — 1 , 1 , 

3, 3-fh7>f^ r )nz')A^ ;! {-*7Ji,to*X7i-h, 1 — x h :> # ^ # — ^ 

, -J > & £ fr^Vf h fl Z> . J£ ffi 3t 'tt <?> ^ #n $1 i: L 

T li . #0 £ ii x N-tFoJfyX?y>^;F, N — fc: F n ^ y - 5 - ) >i t° >i — 2 
, 3 — ij ii # df- x 5 H s 1-t Fn^fy-O'/h 'JT'Z-Jk 1-t Ka^y-7-7f 

~* > »/ h V T — ^ . 3 , 4-y t h'o-3-t h'P^y-4-t^V-l , 2 > 3 ? 

> V h t V — >i ^ & t fg '14 x x -f- ^ SU ^ x h 'j i f ^ 7 ^ > , N — > ^ ^ t >i * > 
. N, N-yMV^nfiiftT;^, h U [2 - (2-i F^yih^y) xf;t 

flsai* * ffl * z 

[ 0 0 6 5 ] 

HA^TifiTtRiCtftic, =i > i> - N fbixlt^iOP^ L ^i" 3 ft^ 

o ti 7K . N . N - y > f - i * ^ A 7 ; Fx T-H^tHn^^^, x 7 ; — ^ . Jc 

tb^ti 1 : 1 ^Itff * Lu„ *ffi^aitt^K^14<50 s t<30**$F^ L < . l-x^,u-3-(3 
-y >f ^7; JT'nf^) ^ ^ # yM ; Fi'ItfflK, co ffcfla M li H A <^> # >i 

L T li 3 , 4-ytFB-3-tFn^y-4-t^V-l, 2 , 3-^>'/F 'J 7'/- 

^ *** t *F * L < . f /jPlttHA*^)^4 t^y ^St^LT 0 . 1 ^ M t #F £ 

Lu. p HIH^^J tLTUF'U [2 - (2-n ^yih^ry) x^^] t 5 

ft £ L < . JxffcBf p Hi) s 6-7T'*^: t^iiff I U\ U fc. JSJfcMJgtt. - 1 0 °C 

- 3 0 °C ^ff I L < , 0 °C~ 1 5 •Ci'Itif * L v^ 0 jxJfcBfWli. 1 W — 4 8 u? ffl frft 
£ L < . 1 2 2 4 Bfrafc'ft'bfcF * L 
[ 0 0 6 6 ] 

^^BHtcfcv^T rWffS^^J Mi. Mfr^Mcii. ^II5$X#X«. ^JfmWfflSffi ( W h 

jxj^ttwitJ'^. t7 a ji *&mw$i. <tm&mwn. ffi&&mB%i. nm^mmm^t 

[ 0 0 6 7 ] 

^i^ffl. vtKSlJ. ffi&m. ffelJf ^^DxTEiffi^ttLTfflv^C t;b*f§§ 

o *^BflHA-MTX^^#^*«|^?>J:t§giffl^tlis ^.f>Sf i t LTfflv^ 

„ 

[ 0 0 6 8 ] 

*^HHH A-MTX*S^-#^raif5^«-^^^ i: L T MJlJ Yt^ -5 f% L T li . ft izMfeZ 

Mi: LTll ft-t KtM^. Zcom. <&m\ZlZCT , mX M x. & Z t IZ «k 

HJS. 7r^y7^£, ^^ux^AiS. ^yJfyU^<7)2%<T>&mU^<7>MMU^r-£1$\z- 
Z>zh\z&*). Mm^tfrmco&m&lzm&LT $j iu. Mlc. pTfStcj^cT. ^SfbMV 
i'Wi ^ tiT v^T t «k v^„ J: 7 lz ftfz. +ilHA-MTXI5n 

$ i±^)gi«^. ^#-^7 >immm^r<o&M%iiz^db3Lm£ itrzM-ztiLmz t j= 



It. ^IifiHA-MTXiS^#^ 0 . 0 1 %~ 1 0 %vr/v <7>mfcmf£. #F* L < H 0 . 
1%~2. 0 % w/v <7VigjR'iSSs iff lc£f * L < li 0 . 5%~1. 5 % w/v Jfc 38 Jg <*> 

[ 0 0 6 9 ] 

*mn<?>H A-MTX^^#ii, WT<7)HjMJ tc fc^TlftBHi- § t >) x W fine Th flg 

>v V y) ^)HA-MTXIS&*tttU, 6 0 7J h >W_h. tfic^f 1 8 0 7J h 
>lil±<7)HA-MTXjS^-#k:««>T^v^S**fll%3 ft -5 c £ lift L . 

[ 0 0 7 0 ] 

S£ ft£ & <7)TMi#Oo 
[ 0 0 7 1 3 

c^stefj i - i : 

2 - [ N - C N - C N - [4 - C C ( 2 . 4 - is ~r 5 ; - 6 - ~? t s> - ;u ) > * ;u ] 

> f 7 ; J ] VM -^ ] — a — (0 5 - > f ? ; ] "7 a: ^ JL. T 7 ^ — >l~\ ~7 

^-,iT=,-,i-r^ j 2 if^7i> :MTX-a-PhePhe-NH-C 2 H 4 -N 
H 2 (fta^ 1 ) <7)ffl3t 

(a) Cbz-Phe-NH-C 2 H 4 -NH-Boc ( it&m 1 a ) <^Mit 
N-*At^>'/^y-L-7x_i77z> (Cb z-Phe : 7. 1 6g> 25. 4 

mmol) i: N - t - 7* h ^ >- ij n 4? - ^ - ^ U > it ~r 5 > mM. ( 5 . 0 0 g . 25 
. 4 m m o 1 ) M-t Fn^y^>'/F 'J7'/-i*|a| (HOBT : 4. 2 8 g . 2 
8. Ommol) kN->f (NMM: 3. 0 7 m L . 28. Ommol) 

^yif^*iA7n* ( D M F ) 1 0 OmLtcgfSL, *ftfl£t$ Tl-xf i-3-( 
3-y Hi7; J7 , Dfi)*i*-yM;h'l|g (EDC : 5. 3 6 g . 28. 0m 
mo 1 ) ifiT- 1 Bffl|K#Lfc. IxJt^lc 1 0 % ^ ^ > St*>gM^ ^ . #fft L 

? a a * ^ A t 'J,-m.<7> > 7 7 - ;MC}§^ L . t&fnJIWTK. IS ft £ jg * ife # & . 
fit + N 'l^AT'^Lfc. JSJ£ j^*fS L Tf# «b ft£ glri* x M ^7 r ^ 77 7 A ? n v h r 7 

7 -f ogffi>g$; ?nn*u:^;-*=95:5) L . a m # <?> H ft 

9 . 6 9gt#fc. 
[ 0 0 7 2 ] 

'H-NMR ( 2 7 0 MHz, DMSO-d{) : 8 1 . 37 ( 9 H. s ) . 2. 69- 
3. 19 ( 6 H . m) x 4. 12-4. 22 (1H, m) « 4. 93 ( 2 H* d d . J = 
12. 9 H z . J = 1 5 . 1 H z ) x 6. 75 ( 1 H. br. t ) * 7. 22-7. 33 
( 1 0 H * m) . 7. 48 (1H, d. J=8. 6Hz) , 8. 05 ( 1 H* br. t) 

o 

[ 0 0 7 3 ] 

L C/MS :44 1. 9 (M + H + ) 464. 1 (MINa+) . 

(b) Cbz-PhePhe-NH-C 2 H 4 -NH-Boc ( it&W 1 b ) ^Mm 
it^Ml la (9. 6 9 g . 21. 9 mm ol)*>?;-;u 200mL izMM L „ 10 

6 8!l&. JSJEEIO*Sf L fc. 3<7>$rit hCbz-Phe (6. 9 2 g . 23. 1 mm o 
1) tHOBT (3. 7 lg. 24. 2mmol) tNMM (2. 6 6 mL . 24. 2m 
m o 1 ) ~k i? > ^ * >i U T 5 H ( D M F ) 5 0 m L tc L . *^JtJt T E D C ( 4 . 
6 4g. 2 4. 2mmo 1 ) fc/jn*.. 1ST 1 HMJK^Lfc. Ixl^^lc tK^tjd^ . 10% 



a -7 h r ^ -7 4 (miti ?na*^A : J-^=9 0 : 1 0 ) T *S SSI L . fi fe HI 

#^^Hfb^t/ 1 2 . 8g^t#/io 
[ 0 0 7 4 ] 

'H-NMR (2 7 0MHz. DMS O - d 6 ) : d 1 . 37 ( 9 LL s ) . 2. 62- 
3. 18 ( 8 H x m) s 4. 18-4. 29 ( 1 H * m) . 4. 40-4. 51 ( 1 LL 
m). 4. 93 ( 2 H s s ) . 6. 72 ( 1 H . br. t ) * 7. 10-7. 32 (15 
Hx m) x 7. 46 ( 1 Hs d . J=8. 6 H z ) . 7. 97 ( 1 H . br. t ) . 8. 
11 ( 1 H x d. J = 7 . 9Hz)o 
[ 0 0 7 5 ] 

L C/MS : 5 8 8. 8 (M + H + ) 6 11. 1 (M+Na+)o 

(c) Cbz-Glu (OMe) PhePhe-NH-C 2 H 4 -NH-Boc ( it&W 

1 c ) ^Mat 

it^m 1 b ( 1 1 . U, 18. 9mg) %>n-* 8 0 0mL!:DMF50mL!: 
THF 5 0 0 mL IzMffi L . 1 0 % ^ => i? U)kM 1 . 0 0 g^»i, *ifIMTifi 
T* 1 B Mft L . Jx(£i6^i «k 9 ftt«* *> 811^. MJ±~iS*it L fc. cwiitN-*^ # 
y'/^y-L-^^^yl-y-ifiHAfii (Cbz-Glu (OMe) : 5 . 5 

8 g x 18. 9mmol) tHOBT (3. 1 8 g . 20. 8mmol) tNMM ( 2 . 

2 9 mL . 2 0. 8 mm o 1 ) t DMF 1 0 0 mL izmffl L . TE DC ( 3 . 9 

9 g . 2 0. 8 mm o 1 ) . IfiT 2 B HUitJf L fc. ^C^ftJt T IxJ&Jr lc 1 0 % ? 
I>i^»x4 C fctfejg*. 5%Jt#*x *"?i5fei#&. ynr^*5A?D7^57 

i ( -ig tfcl tg« 'J * n a > 9 y : >?;-*=10 : 1 ) $!i L . > 7 ; - ^ £ fin £ it 
c 3 -t±afe^*^^iifb^^ 1 1 . u«#fc. 
[ 0 0 7 6 ] 

1 H-NMR(2 7 0MHz.DMSO-d 6 ) : d 1 . 36 ( 9 LL s). 1. 64 

- 1 . 80 ( 2 PL m) x 2. 17-2. 23 ( 2 PL m) x 2. 76-3. 12 (8H 
.m)x 3. 56 (3I-L s ) . 3. 93-4. 03 ( 1 PL m) , 4. 40-4. 58 

(2FLm)x 5. 00 (2FL s ) . 6. 68 (1FL br. t ) . 7. 18-7. 4 
4 ( 1 6 PL m) x 7. 84-7. 90 ( 2 PL m) x 8. 19 (ILL d x J = 7 . 7 
H z ) . 

[ 0 0 7 7 ] 

L C/MS :732. 4 (M+H+) x 754. 4 (M+N a + ) » 

(d) MTX-«-PhePhe-NH-C 2 H 4 -NH-Boc ( ft^rt/ 1 d ) ^MM 

lc ( 3 4 8 m g x 0. 4 7 6mmo 1 ) ^i? J-i 1 OmLtfF 7 t Fn 
7 7 > • 1 0 m L icJS® L x 1 0 % 7 ^ ^ 3 3mg^»£, Hf\TifiT* 1 

. 5BfMJft#Lfc. «k *) ««**3U&. JfcJBEJgiKifLfc. :^)IIH- CN- 

(2, 4-y'T; ;-6-7 0 ^'J^^;l.>^;b) -N->f^7; >> ] : 1 9 7 

mgx 0. 547mmol) hHOBT (76mg, 0. 4 9 9mmol)*N— 
t'o 'j K > ( N M P ) 4mLlcj§«L *^JtJt T N - i f * t i * 'J > ( N M M x 5 5 
mLx 0. 499mmol) hEDC (105mgx 0. 5 4 7 mmo 1 ) Ifi 
T*4 0 F^ltJ^ L fc. JxftS^lc 5 %If *tilx4c fcitlS* x 'Uri^7A?n7|> r 
^ y 1 CMHiMU v ? n a > 9 > • : > 9 ; - ^ = 1 0 : 1 ) . iv.x> t 5 > ^ # r 
^(NH-DM1 020x 1 00-200meshx U±'y ') i/ T ft^t*^^?±M ) ^7 7 

( vgftig^ ? a a > 9 > : 0 : 1) T'ftty L . ft 

feM^Hft^t/ 3 6 2 mg^ifc. 
[ 0 0 7 8 ] 

1 H-NMR(270MHzxDMSO-d 6 ) : d 1 . 35(9Hx s ) x 1. 78 

- 1 . 94 (2Hxm)x 2. 23 (2LLm)x 2. 69-3. 10 ( 8 PL m) x 3 
. 22 (3LL s)x 3. 55 (3Hx s)x 4. 27-4. 52 (3Hxm)x 4. 7 
9 (2LL s)x 6. 63 (2LL br. s ) x 6. 70 (1FL br. t)x 6. 82 
(2Hx dx J = 8 . 9Hz)x 7. 06-7. 25 (10Hxm)x 7. 46 (1H, 



br. s ) x 7 . 66-7. 88 ( 5 H» m) , 8. 06-8. 17 ( 2 H* m) . 8. 

5 6 ( 1 H x s ) . 
[ 0 0 7 9 ] 

L C/MS : 9 0 5. 5 (M + H + )o 

(e) MTX-«-PhePhe-NH-C 2 H 4 -NH 2 ( ftn ^ 1 ) ^Wlt 
Ml d ( 3 6 0 mg« 0. 3 9 8mmo 1 ) lc, *!^T, h ')74taSI5mL 

^ 7 >f (?gaj$g« j;?nD>?>:>?;-Jt=ioo:iO> 20) Tffll L . Hfe 
^^HfL^ 2 7 5mg*#fc. 
[ 0 0 8 0 ] 

X H-NMR (270MHz. DMSO-d 6 ) : 8 1 . 80-1. 96 ( 2 H. m) 
. 2. 20-2. 28 ( 2 H. m) . 2. 45 ( 2 H . t . J = 6 . 6Hz) , 2. 70 
-3. 10 ( 6 Hx m) . 3. 22 (3H, s ) . 3. 55 ( 3 H. s). 4. 26-4 
. 52 ( 3 Hx m) . 4. 79 ( 2 H . s). 6. 61 ( 2 H . br. s). 6. 82 ( 
2 H. d . J = 8 . 7Hz) , 7. 06-7. 21 (10H\m). 7. 46 ( 1 H. b 
r. s ) . 7. 65-7. 73 ( 3 H * m) . 7. 85 ( 1 H. d . J = 8 . 1Hz) , 
8. 08-8. 16 ( 2 Hx m) . 8. 56 ( 1 H . s ) . 

[ 0 0 8 1 ] 

L C/MS :805. 3 (M + H + )o 
[ 0 0 8 2 ] 

imt&m 1-21 

4, 7, 1 0-h 'J t^-^t - 1 3 - [N- [N- [N- [4- [ [ (2 , 4-yT; J 

- 6 - ~f 7- ') i> — >i ) > f ^ ] HiT; J] - a - 

5 ^ ) ] 7i^4 7 7- i] 7i^i77-*7 ; h 'Jf*-)1,7;> : MTX-« 

-PhePhe-NH-C 10 H 2 o°3 _NH 2 < ^ 2 ) tf>«!31 

(a) Cbz-Phe-NH-C 10 H 2 o03-NH-Boc ( fb^t/ 2 a ) <^M3t 
N-^^*^> > / J r>--L-7i^^T^^>(Cbz-Phe:85 2mgx 2. 85 

mmol) i: N - t - 7* h df- is # >v # - », - 4 , 7, 1 0-F 'Jt^^-l, 1 3 - h ') 
f7)>y7;> (76 Omg, 2 . 3 7 m m o 1 ) i: 1 — ti K □ y ^ > '/ h ') 7 V — >i 
*fn^ (HOBT:363mgx 2. 3 7mmo 1 ) if i*'^7; F (DMF) 

6 mLlcgfSU ^ci^WfTl-xf ii-3-(3-y >f t7; ; 7° n t° ;u ) # ;u ,K 

5 K Jg&lg (EDC:546mgx 2. 85 mm o 1 ) IS? 2 B WJtJt L fc. 
Jx)£o*lcgm^f ^t^i, 1 0 % * 5 %mW*x tafn^^TKT'-^^^x 
6ltf 1 'J ^AT'StlLf:. M JBE -il 141 L T U h il fz ft rS * ^ 'J # r ;i, ^7 7 A ? n v h r y 

y a (mtnmm i? ? n n > y > : > y ; - ^= l oo : 3) t x tt^^S^fb^r 

6 1 • 3 5gt#f;. 
[ 0 0 8 3 ] 

1 H-NMR(270MHzx CDC 1 3 ) : 8 1 . 43 ( 9 H . s ) . 1. 56-1 
. 74 ( 4 H . m) x 3. 06 ( 2 H . d . J = 6 . 8 H z ) x 3. 17-3. 58(1 
6H.m)x 4. 30-4. 39 ( 1 H\ m) . 4. 98 ( 1 H . br). 5. 08 (2 
Hx s ) x 5. 50 (lHx br)x 6. 40 ( 1 Hx br). 7. 16-7. 32 (1 
0 H x m) o 

[ 0 0 8 4 ] 

L C/MS :624. 3 (M+N a + ) , 

(b) Cbz-PhePhe-NH-C 10 H 20 O 3 -NH-Boc < ft □ ^/ 2b)^) 

it^m 2a (1. 35g. 2. 2 4 mm o 1 ) % > 9 ; - ^ 1 2 m L \z MM L x 10% 
^•7y")A^| 2 0 0 mgt»i > HMTlfiT 4 BfWJKtf L fc. Jx J£ & & «k 9 

ft4^* *> SO^x MffllM L fc. 3<^«at hCbz-Phe (1. 0 7 g . 3. 57 mm o 
l)^HOBT(514mgx3. 36 mm o 1 ) tiDMF 1 0 mLtjgi L . 2ktfJ*EJ$ 



TEDC ( 6 8 8 m g x 3 . 5 9 m m o 1 ) z- . IfiT' 2 B HKftLfc. Jx ffc'm. IZ m 

mm is 9 > 9 > : > 9 J - >i = 1 00 : 3) TffiLfc. n-^^-t^^n^t 
afev±^t/^4.C. ^IX LT^lIft^t/ 1 • 5 6 g^ifc. 
[ 0 0 8 5 ] 

1 H-NMR(2 7 0MHzx CDC 1 3) : d 1 . 43 ( 9 H . s ) . 1. 60-1 
. 7 8 ( 4 Hx m) . 2 . 96-3. 60 ( 2 0 H * m) . 4. 42-4. 59 ( 2 H . 
m) . 4. 96-5. 07 ( 3 H* m) . 5. 41 ( 1 H. br. d). 6. 39 (1H 
. br). 6. 73 ( 1 Hs br. d). 7. 08-7. 31 ( 1 5 H. m) . 

[ 0 0 8 6 ] 

L C/MS :771. 3 (M+Na+) . 

(c) Cbz-Glu (OMe ) PhePhe-NH-C 10 H 2 o°3 _NH_Boc 

ut&w 2 c ) <f>mm 

it^m 2b ( 5 0 0 m g x 0. 668 mm o 1 1 OmL icigft? L . 10 

%^7y^A)^il 5 0mgt»£, HMT^fiT- 1 BMW L fc. jx J£S ^ «fo «k *) 

- > f ;n 7n t 4 (Cbz-Glu (OMe) : 2 1 7 m g x 0. 734mmol)i:H 
O B T ( 1 0 2 m g . 0. 6 6 8 mm o 1 ) * D M F 5 m L iz MM L . *^JKJ* TEDC 

( 1 4 1 m g x 0. 734 mm o 1 ) . IS? 1 6 iff IB it i¥ L fc. Jx ft x 

■??ffij»Lfc. ij±iiiTf#bti/:^s$y ^7-*^7)7^^D7h 777 ^ (m&mm 

i? 9 u a > 7 > : >57 ;_^=i 0 0 : 5) ?ffi|Lfc. n-^^^>4»i5 i: Sfe 
[ 0 0 8 7 ] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : S 1 . 36 ( 9 H. s). 1. 50 

- 1 . 8 5 ( 6 Hx m) . 2. 2 0 ( 2 H . t. J=7. 9 H z ) . 2. 70-3. 10 
(8H.m). 3. 25-3. 48 (12H.m). 3. 56 (3H. s). 3. 93- 

4. 02 (lH.m). 4. 20-4. 60 (2H.m). 5. 00 ( 2 H . s). 6. 
77 (lHs br. t). 7. 10-7. 45 (16H.m). 7. 82 (1H. br. 
t x J=6. 1 H z ) . 7. 91 (lHx dx J = 7 . 9Hz)x 8. 22 ( 1 Hx dx 
J = 7 . 9 H z ) o 
[ 0 0 8 8 ] 

L C/MS :9 14. 3 (M+N a + ) , 

(d) MTX-a-PhePhe-NH-C ! 0 H 2 0 o 3 _NH_Boc < it&M 2 d 
) <7) Mil 

it^m 2 c (514mgx 0. 5 7 6 mm o 1 ) * > 7 J - >v 3 0 mL lc}»® L x 10 

& =k 0 Jtt&fc^Bim. ifcJBEigiSiLfc. 3^^St 4 - CN- ( 2 , 4-y7;i-6-7' 
t >; — 4, > -N->f*7; ; ] £S#8f :281mgx 0. 864mmol) 

tHOBT(132mgx 0. 864 mm ol)^DMF5mL fctgfip L x ^i^fttTE 
DC (166mg. 0. 8 6 4 mm o 1 ) x. . MUX 2 B ff JtJt L fc. jx J£i* tc 5 % 
lf*^/lDx4D fcitiafcT 5>y';*y* (NH-DM 1 0 2 0> 1 00-200me 

s h x i±y 'jy t it^n^^nm) * => u ? n h < (i§tti>§^ 1 0 a x ^ ? 

dd>?>: > j;-^=i 00 : 7, 200. 9uufrnu:*9J— i=l 00 : 4 
) T'llL, Hfe^*<50^Sfb^-^4 1 5mg5#fc. 
[ 0 0 8 9 ] 

1 H-NMR(270MHzx DMSO-d 6 ) : d 1 . 36 ( 9 H. s)x 1. 48 

- 1 . 61 (4H.m)x 1. 81-1. 92 ( 2 Hx m) x 2. 24 (2Hx tx J = 
7. 9Hz). 2. 70-3. 1 0 ( 8 H . m) x 3. 2 2 ( 3 H . s)x 3. 25-3 



. 47 ( 1 2 H x m) s 3. 54 ( 3 H . s). 4. 25-4. 50 (3H.m). 4. 
79 ( 2 H . s ) . 6. 61 ( 2 H . br. s ) . 6. 76-6. 83 ( 3 Hx m) . 7 
. 06-7. 24 ( 1 OH, m) > 7. 45 ( 1 H x br. s ) . 7. 67-7. 80 ( 
4 Hx m) x 7. 86 ( 1 Hx d . J = 8 . 1Hz) , 8. 09 ( 1 Hx d. J = 7 . 4 
Hz). 8. 15 ( 1 Hx d. J=8. 1Hz) , 8. 56 ( 1 Hx s ) . 
[ 0 0 9 0 ] 

L C/MS : 1 0 8 7. 5 (M+N a + ) » 
(e) MTX-«-PhePhe-NH-C i o H 20°3 _NH 2 (^12 ) <7>mm. 
Uft2d (4 1 3mg, 0. 3 8 8 mm o 1 ) \z . jfctf* T . h 'J7itDSI3tnL 

sua*. 4 o ftmmn l fc. mj£«t*j$ gj^Ts^y^r^^^^^h 

r ^ 7 (>gffi>g^ y^DPi^: >?;-4=l00 : 7, 20) Tffil L . Hfe 
^*^^Hft:^^/ 3 4 4 m g ^rnrzo 
[ 0 0 9 1 ] 

iH-NMR ( 2 7 0 MHz, DMSO-d 6 ) : 8 1 . 49-1. 95 ( 4 H, m) 
. 1. 81-1. 92 ( 2 H. m) . 2. 24 ( 2 Hx t x J = 7 . 9 H z ) . 2. 70 
-3. 10 ( 8 Hx m) . 3. 22 (3H, s). 3. 25-3. 47 ( 1 2 H* m) . 
3. 54 ( 3 H . s). 4. 25-4. 50 ( 3 H . m) . 4. 79 ( 2 H\ s). 6. 
61 ( 2 H . br. s). 6. 76-6. 83 ( 3 Hx m) , 7. 06-7. 24 (10 
Hx m) . 7. 45 ( 1 Hx br. s ) . 7. 83 ( 1 Hx br. t . J = 5 . 8Hz) 
x 8. 01 (lHx dx J = 7 . 9Hz)x 8. 09 ( 1 H* dx J = 7 . 1 H z ) x 8 
. 15 (lHx dx J=7. 8Hz)x 8. 56 ( 1 H\ s ) . 

[ 0 0 9 2 ] 

L C/MS :965. 5 (M + H + )o 
[ 0 0 9 3 3 

immm i - si 

MTX-a-PhePhe-NH-C i o H 20°2 _NH 2 (^3 ) ^Mm. 
mmm 1 - 2 t m tf <r> -h v£ T . N— t — "^h — - 4 , 7 , 1 0 - h 'J ^-^r 

- 1 , 1 3 - h M f ii > • T 5 > • cT) ft t> *) \z N - t - 7* h 3- x ^7 ^ * - ^ - 4 , 9 — 

* ^ - 1 , 1 2-Ff*>y7;>^ffluT, ft <?> ^ H ft ^ 2 2 lmg^f#/i 

o 

[ 0 0 9 4 3 

1 H-NMR(400MHzx DMSO-d 6 ) : S 1 . 47-1. 60 (8Hxin) 
x 1. 80-1. 95 (2Hxin)x 2. 20-2. 29 (2Hxm)x 2. 60 (2H 
x t ) x 2. 70-3. 10 (6Hxm)x 3. 22 (3Hx s ) x 3. 25-3. 50 
(8Hxm)x 3. 54 (3Hx s ) x 4. 25-4. 49 (3Hxin)x 4. 79 (2 
Hx s ) x 6. 60 (2Hx br. s)x 6. 81 (2Hx dx J = 8 . 4Hz)x 7. 
06-7. 20 (lOHxm)x 7. 45 ( 1 H x br. s)x 7. 65 ( 1 H x br. 
s)x 7. 70 (2Hx d ) x 7. 73 ( 1 Hx br. t ) x 7. 83 ( 1 Hx d ) x 8 
. 10 (lHx d ) x 8. 11 (lHx d ) x 8. 55 ( 1 Hx s ) . 

[ 0 0 9 5 1 

L C/MS :949. 5 (M + H + )o 
[ 0 0 9 6 1 

immm 1-41 

MTX-a-PhePhe-NH-CgHi 6 0 2 -NH 2 Ut&%J 4 ) ^Mli 

mum i - 2 1 [ajtf <7>7raT-x n- t - -r v *>i 4 , 7 , 1 0 - n >> 

- 1 . 1 3 - h M # > i? T 5 > ■ <z> ft t> *) \Z N - t - -f V * is Jl >l # - ^ - 4 , 7 - 'J 
ir**f- 1 , 1 0-7 , *>^T*>tfflv^T, Hfe^*c7)^i|fb-a-^ 4 0 7 mglfi/:, 

[ 0 0 9 7 ] 

1 H-NMR(400MHZx DMSO-d 6 ) : S 1 . 50-1. 57 ( 4 Hx m) 
x 1. 85-1. 91 (2Hxm)x 2. 21-2. 28(2Hxm)x 2. 6 0 ( 2 H 



» t ) x 2 . 70-3. 13 (6H.m). 3. 22 ( 3 H . s ) . 3. 25-3. 45 

(8H.m). 3. 55 ( 3 H . s ) . 4 . 27-4. 49 ( 3 H x m ) x 4. 79 (2 

H\ s ) . 6. 60 (2H> br. s). 6. 82 ( 2 H . d. J = 8 . 8Hz) , 7. 

07-7. 21 (lOH.m). 7. 43 ( 1 H . br. s). 7. 69 ( 1 H . br. 

s). 7. 71 (2H\ d. J = 8 . 8Hz) , 7. 75 (1H\ br. t). 7. 85 

( 1 Hx d). 8. 08 ( 1 Hs d). 8. 13 ( 1 Hx d). 8. 56 ( 1 H . s ) . 
[ 0 0 9 8 ] 

L C/MS : 9 2 1 . 4 (M + H + ) . 

immm 1 - 5 : 

MTX-a-PhePhe-NH-C 6 Hi 2 0 2 -NH 2 (it&W 5 ) <r>mm. 
Uli 1 - 2 t fsJti^^^T. N - t - ~f V *is J] >v t*->i - 4 . 7 , 1 0 - h ') ir * 
— 1 , 1 3 - h ') f ii > is T 5 > <7) ft t> *) lc N - t - -f V * is ii >i t* — >i - 3 . 6 — is* 
ir**f- 1 , 8-*? 9 > isT 5 y^m^X . ft fe $x * <?> H <fc 1 4 8mgti/:. 
[ 0 0 9 9 ] 

1 H-NMR (2 7 OMHz, DMSO— dg) : S 1 . 8 1-1. 9 1 ( 2 H. m) 
. 2. 20-2. 25 (2H\m). 2. 61-2. 64 (2H\ t ) x 2. 70-2. 
97 ( 6 H\ m) . 3. 22 ( 3 Hx s ) * 3. 27-3. 47 ( 8 Hx m) x 3. 55 
( 3 H x s ) x 4. 27-4. 47 ( 3 H . m ) . 4. 79 ( 2 H * s). 6. 62 (2 
Hx br. s). 6. 82 ( 2 Hx d. J = 8 . 7Hz) , 7. 06-7. 25 (10H 
. m) . 7. 46 ( 1 Hx br. s ) * 7. 67 ( 1 Hx br. s). 7. 71 ( 2 H . 
d. J=8. 6Hz) , 7. 85 (1H\ d ) * 7. 92 ( 1 H . br. t). 8. 07 
( 1 Hx d ) x 8. 15 ( 1 Hs d ) x 8. 56 (1H\ s ) . 
[0100] 

L C/MS :893. 6 (M+H+) » 

zmmm 1 - 6 : 

MTX-«-PhePhe-NH-C 4 H 8 0-NH 2 (ftn^J 6 ) ^fflli 

1 - 2 t |s]*i<7>7jv£T*. N- t - ^ h *is tl >l # - >l - 4 , 7 , 1 0 - h ') if ^ 
*f - 1 , 1 3 - h t' # > • T 5 > • <7> n 9 tc N - t - 7' h ^ is J] >i * - >i - 3 - * * *f 

[0101] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : 8 1 . 84-1. 9 2 ( 2 Hx m) 
. 2. 20-2. 27 ( 2 Hx m) x 2. 60-2. 64 ( 2 H . t ) * 2. 71-2. 
99 ( 6 Hx m) x 3. 22 (3H\ s ) * 3. 25-3. 45 ( 4 H* m) *. 3. 54 
( 3 Hx s ) x 4. 27-4. 50 ( 3 H x m) x 4. 79 (2Hx s)x 6. 61 (2 
Hx br. s)x 6. 81 (2Hx dx J = 8 . 4Hz)x 7. 05-7. 21 (10H 
x m) x 7. 45 (lHx br. s ) * 7. 65 ( 1 Hx br. s)x 7. 70 (2Hx 
dx J=8. 6Hz)x 7. 84 ( 1 Hx d ) * 7. 91 ( 1 H x br. t ) x 8. 07 
(lHx d ) x 8. 15 (lHx d ) x 8. 55 ( 1 Hx s ) . 
[0102] 
L C/MS 1849. 4 (M+H+) o 
[0103] 

imm.m i-7i 

MTX-a-PhePhe-NH-CsHi 0 -NH 2 (ft ^ 7 ) ^Mm 

fllMJ 1 - 1 t [B]ti^^>STx N - t - ~f Y * is tl >l #->l - 1 , 2-Xf L>y7; 

Is <D W t> *) \Z N - t - -f V * is J] 'I # — ^ - 1 , 5 ^> 9 > is T ;>^|UT. H fe^ 

*<^^Hfb^t/ 1 4 8mg^i/:. 
[0104] 

1 H-NMR(270MHzxDMSO-d 6 ) : d 1 . 16-1. 56 ( 6 Hx m) 
x 1. 81-1. 97 (2Hxm)x 2. 21-2. 29 ( 2 H x m) x 2. 69-3. 
06 (6Hxm)x 3. 23 (3Hx s ) . 3. 55 (3Hx s ) x 4. 25-4. 50 



( 3 Hx m) . 4 . 80 ( 2 H . s ) * 6. 65 ( 2 H . br. s). 6. 82 ( 2 Hx 
d. J = 8 . 6 H z ) s 7. 08-7. 24 (lOH.m). 7. 50 ( 1 Hx br. s 
). 7. 60-7. 89 ( 5 Hx m) x 8. 10-8. 16 ( 2 Hx m) x 8. 55 (1 
H . s ) c 
[0105] 

L C/MS : 8 4 7. 4 (M+H+) » 
[0106] 
l^MM 1 - 8 ] 

MTX-a-PhePhe-Lys-OMe ( 8 ) ^Mls 

1-2 t mn^JlteT*. N - t - ~f b *is ^7 ^ tft-^ - 4 , 7 , 1 0-h 'Jt^f 

— 1 . 1 3 - h ii > • 5 > ^ n 0 lc N - £ - t - ~f V * is ii >i # — ^ - L - M 
^ > > f iiXfi^fluT^ mfe^*<^SHfb^-t/ 1 7 8 m g ^Utz. 

[0107] 

! H-NMR (270MHz. DMSO-d 6 ) : 8 1 . 25-1. 34 ( 4 H, m) 
. 1. 56-1. 69 ( 2 Hx m) x 1.7 5 - 1. 9 0 ( 2 H . m) . 2. 18-2. 
25 (2H\ br. t). 2. 50-2. 60 ( 2 Hx m) x 2. 65-3. 07 (4H 
. m) x 3. 22 (3H\ s ) . 3. 54 (3H\ s ) . 3. 60 ( 3 H * s). 4. 1 
5-4. 60 ( 4 H . m) x 4. 79 ( 2 H . s). 6. 63 ( 2 H . br. s). 6. 
81 ( 2 H\ d. J = 8 . 7 H z ) . 7. 00-7. 25 ( 1 0 H* m) . 7. 45 (1 
Hx br. s). 7. 62 ( 1 Hx br. s ) * 7. 69 (2H\ d. J = 8 . 6Hz) 
. 7. 80 ( 1 Hx d). 8. 05 ( 1 Hx d ) * 8. 16 ( 1 Hx d ) * 8. 30 (1 
H x d ) x 8 . 56 (1H. s)o 

[0108] 

L C/MS :905. 4 (M + H + )o 
[0109] 

zmmm i-9i 

MTX-a-PheGl y-NH-C i 0 H 2 0 o 3 _NH 2 < 9 ) *>»l3i 

UStefll 1 - 2 ( a ) <^X®<^ N - ^7 ^ * -<> x - L - y x - 'i t => -y cd{\£> *) iz 

N-^7it^>'/^y 7'i y>^fflufcl^|J, H SfcfJ 1 - 2 i: TO m co ~h ft T x ftfe^* 

^^Hfb^t; 5 2 8 m g 
[01 10] 

1 H-NMR(270MHzx DMSO-d 6 ) : S 1 . 5 1-1. 64 ( 4 Hx m) 
x 1. 84-1. 94 (2Hxm)x 2. 21-2. 30 ( 2 H x m) x 2. 55 (2H 
x tx J = 6 . 3Hz)x 2. 78-2. 92 ( 1 Hx m) x 3. 03-3. 76 (17 
Hxm)x 3. 22 (3Hx s ) x 3. 55 (3Hx s)x 4. 26-4. 52 (2Hx 
m) x 4. 79 (2Hx s ) x 6. 63 (2Hx br. s ) x 6. 82 (2Hx dx J = 
8. 7Hz)x 7. 11-7. 24 ( 5 H x m) x 7. 47 ( 1 Hx br. s ) * 7. 6 
2-7. 72 (4Hxm)x 8. 04-8. 16 ( 2 H x m) x 8. 28 ( 1 H * br. 
t ) x 8. 56 (lHx s ) . 

[0111] 

L C/MS :875. 5 (M + H + )o 
[01 12] 
imMM 1-10] 

MTX-a-PheGl y-NH-C i 0 H20 o 2 _NH 2 < 1t&W 1 0 ) ^Mm 
HflEfll 1 - 9 t [BJti^^TST'x N- t - -f V *is * >i X-'i- 4 , 7 , 1 0 — h ') ir * 

— 1 , 1 3 - h M T ij > ^ t 5 > ' tf> n t> *) \z N - t - ~f V * is Ji >i # - ^ - 4 , 9 - x 

1 , 1 2-Ff*>y7;>$ffluT, ft fe *fr * <?> SI S & 3 0 0 m g * # 7c 

o 

[01 13] 

1 H-NMR(400MHzx DMSO-d 6 ) : 8 1 . 47-1. 50 ( 4 Hx m) 



. 1. 54-1. 60 ( 4 H. m) . 1. 82-1. 95 ( 2 H . m) . 2. 25-2. 
28 ( 2 H . m ) s 2. 58 ( 2 H . t . J = 6 . 6 H z ) * 2. 82-2. 87 (1H 
. m) . 3. 02-3. 07 ( 3 H. m) . 3. 22 ( 3 H. s ) . 3. 25-3. 41 
( 8 H . m ) . 3. 55 ( 3 H . s ) . 3. 55-3. 63 ( 2 H . m ) . 4. 28-4 
. 47 ( 2 Hx m) . 4. 79 ( 2 H . s ) . 6. 60 ( 2 H . br. s ) . 6. 81 ( 
2 H . d . J = 8 . 8Hz) , 7. 09-7. 18 ( 5 H. m) . 7. 45 ( 1 H. br 
. s ) . 7. 59 ( 1 H. br. t ) . 7. 66 ( 1 H* br. s ) . 7. 70 ( 2 H . 
d . J=8. 8 H z ) s 8. 02 ( 1 H . d ) . 8. 08 ( 1 H . d ) . 8. 26 (1H 
. br. t ) x 8. 56 (1H, s ) . 
[01 14] 

L C/MS : 8 5 9 . 3 (M+H+) » 
[01 15] 

imnm 1 - 1 1 : 

MTX-«-PheGly-NH-C 8 H 1 6 0 2 -NH 2 ( <tn*to 1 1 ) ^Mm 
mUM 1 - 9 t |B]*i ct>^vSTs N - t - ~f V *is * >i t*->i - 4 . 7 , 1 0 - h '! Jr* 
- 1 . 1 3 - h M ^7 > is* ~r 5 > ^ ft t> *) lc N - t - ~f V * is ii >i t* — >i - 4 , 7 - 
1 , 1 0 — ?^>y t ;>^|uTv H€L^*<^^Sfb^^ 3 0 Orngtifc. 
[01 16] 

iH-NMR (400MHz. DMSO-d 6 ) : S 1 . 53-1. 6 2 ( 4 H. m) 
. 1. 82-1. 92 ( 2 H. m) . 2. 20-2. 27 ( 2 H . m) . 2. 50-2. 
60 (2H\ t ) . 2. 81-2. 86 ( 1 H * m ) . 2. 97-3. 08 ( 3 H . m ) 
. 3. 22 ( 3 H. s ) . 3. 25-3. 47 ( 8 H. m) . 3. 55 ( 3 H . s ) . 3 
. 55-3. 73 ( 2 H x m ) . 4. 24-4. 47 ( 2 H . m ) . 4. 79 (2H\ s 
) x 6. 60 ( 2 H . br. s ) . 6. 81 ( 2 H . d ) . 7. 12-7. 21 (5H\ 
m) . 7. 45 ( 1 H . br. s ) . 7. 60 ( 1 H. br. t ) . 7. 63 (1H\ b 
r. s ) x 7. 69 ( 2 Hs d ) . 8. 03 ( 1 H . d ) . 8. 10 ( 1 H. d ) . 8. 
28 (1H, br. t) > 8. 56 (1H> s), 

[01 17] 

L C/MS :83 1. 3 (M + H + )o 
[01 18] 

imn&m 1-12] 

MTX-a-PheGly-NH-C 6 H 1 2 0 2 -NH 2 ( fto ^ 1 2 ) c^MM 

mum i - 9 t mftnjjftn. n — t — -fh * >i#->i- 4 , 7 , 1 0 - h 

*f - 1 . 1 3 - h M # > ^ T 5 > -co ft 9 tc N - t - ~f V * is J] >i # — ^ - 3 , 6 - is' 
1 » Z-ir ^ ?>y*7;ytffluT, Hfe5^*60^Sfb^^ 1 8 lmgtifc. 
[01 193 

1 H-NMR(2 7 0MHz.DMSO-d 6 ) : 8 1 . 83-1. 9 2 ( 2 H. m) 
. 2. 21-2. 27 ( 2 H. m) . 2. 60-2. 65 ( 2 H . t ) * 2. 75-3. 
10 ( 2 Hx m) x 3. 22 ( 3 H. s ) . 3. 23-3. 46 ( 1 OH, m) , 3. 5 
5 ( 3 H . s ) . 3. 55-3. 75 ( 2 H . m) . 4. 25-4. 52 ( 2 H . m) . 
4. 79 ( 2 H . s ) x 6. 61 ( 2 H . br. s ) . 6. 82 ( 2 H. d . J = 8 . 6 
Hz). 7. 10-7. 20 ( 5 H . m) . 7. 45 ( 1 H . br. s). 7. 63-7 
. 72 ( 4 H . m) . 8. 00 ( 1 H . d). 8. 10 ( 1 H . d). 8. 27 ( 1 H . 
br. t ) x 8. 56 ( 1 H . s ) . 

[01203 
L C/MS 1803. 4 (M + H + )o 

[01213 

imum 1-13] 

MTX-a-PheGl y-NH-C 4 H 8 0-NH 2 ( it^m 13). 
[01223 



mmm 1 - 9 t mn <7>7ra-c:*x n - t - -? h n >v #->i - 4 , 7 , 1 0 - h 

V- — 1 . 1 3 - h ii > • i>* T 5 > <J0 n to *) \Z N - t - -f V * > ii 'l # — >l - 3 - * * *f 
- 1 , 5-^>?>yT;>|fflUT, ft <7) & IB fti^ 3 1 8 m g 

[0123] 

X H-NMR (270MHz. DMSO-d 6 ) : 8 1 . 82-1. 9 5 ( 2 Hx m) 
. 2. 22-2. 27 ( 2 Hx m) x 2. 59-2. 64 ( 2 H . t ) x 2. 73-3. 
15 (2H» m) , 3. 23 ( 3 H\ s). 3. 25-3. 38 ( 6 Hx m) x 3. 55 
( 3 Hx s ) . 3. 46-3. 77 ( 2 Hx m) x 4. 23-4. 51 (2H, m) , 4 
. 79 ( 2 H . s). 6. 62 ( 2 H . b r . s). 6. 82 (2H\ d. J = 8 . 6H 
z ) . 7. 10-7. 17 ( 5 Hx m) . 7. 47 (1H\ br. s ) . 7. 63-7. 
75 ( 4 H . m) , 8. 02 ( 1 H\ d ) * 8. 11 ( 1 Hx d). 8. 27 ( 1 H* b 
r. t ) . 8. 56 ( 1 Hs s ) . 

[0124] 

L C/MS :759. 3 (M + H + )o 
[01253 

zmmm 1-14] 

MTX-a-PheP r o-NH-C x 0 H 2 o 0 3 ~ NH 2 Uta'fo 1 4 ) <^Mit 
H % tffl 1 - 2 ( a ) «IgT'N-*^t'^>'/ i fy-L-7i^i7 7- ><7)nh , )lC 

N-#;u *~^> 'J > ^ffi v*fcJM*Mi . USteffll 1 - 2 t TO ft <n -ft m T . ft 

fe^^^^Ufb^t/ 3 8 2 m g tifc, 
[0126] 

'H-NMR ( 2 7 0 MHz, DMSO-dj) : 8 1 . 49-2. 03 (lOH.m) 
. 2. 19-2. 30 ( 2 Hx m) x 2. 55 ( 2 Hx t x J = 6 . 6Hz) , 2. 62 
-3. 69 ( 2 1 H x m) x 3. 55 ( 3 H . s). 4. 28-4. 38 (lH.m). 
4. 63-4. 75 ( 1 Hx m) . 4. 79 ( 2 H x s ) . 6. 60 ( 2 H x br. s) 
x 6. 82 (2Hx dx J = 8 . 6 H z ) x 7. 14-7. 29 ( 5 H x m) x 7. 47 
(lHx br. s). 7. 66-7. 72 ( 4 H x m) x 7. 94-8. 10 (2H, m 
) x 8. 56 (lHx s ) o 
[0127] 

L C/MS :915. 3 (M + H + ) . 
[0128] 

immm 1-15] 

MTX-a-Phe /9 A 1 a-NH-C \ 0 H 2 o 0 3 ~ NH 2 (^°^7 1 5 ) c?>Mjt 
^ fife #0 1 - 2 ( a ) WlgT*N-^it^> , /^y-L-7i^;i,7 7- -v^ft^ , )lC 

n-*>i - (9 -t => -y^m^fzi^^it. mtkw i - 2 tmft<?>jjft-z. n 

fe^*<7)^Hfb^t/ 1 8 0mgl>flt, 
[0129] 

1 H-NMR(270MHzx DMS O - d 6 ) : 8 1 . 52-1. 62 (4Hxin)x 
1. 78-1. 95 (2Hxin)x 2. 16-2. 22 ( 4 H x m) x 2. 56 (2Hx 
tx J = 7. 3Hz)x 2. 71-3. 48 ( 2 1 Hx m) x 3. 55 (3Hx s ) x 4 
. 10 (2Hx br. s ) x 4. 21-4. 30 ( 1 Hx m) x 4. 38-4. 49 (1 
HxirOx 4. 80 (2Hx s)x 6. 59 (2Hx br. s ) x 6. 83 (2Hx dx 
J=8. 6Hz)x 7. 10-7. 21 (5Hxin)x 7. 43 ( 1 Hx br. s ) x 7 
. 65-7. 74 (3Hxm)x 7. 83-7. 89 ( 2 Hx m) x 7. 96 ( 1 Hx b 
r. t ) x 8. 08 (lHx dx J = 6 . 8Hz)x 8. 56 ( 1 Hx s ) . 
[0130] 

L C/MS : 889. 5 (M + H + ) . 
[0131] 

immm 1 - 1 6 : 

MTX-a-Phe <9 A 1 a-NH-C 2 H 4 -NH 2 (it^^J 1 6) ^MM 



H U M 1 - 1 ( a ) ^IgT'N - ^7 i '/^ y - L - 7 i 7 7 ^>^)ftb IC 

n-#;u t^y ^ -t ^ -y^m^rzia^it. mmm i - i t tanf ^Trax-x m 

&m^<r>mm<t'&w 1 9 4 m g *mtz» 

[0132] 

1 H-NMR (2 7 0MHz. DMSO-d 6 ) : 8 1 . 80-1. 94 ( 2 Hx m) 
. 2. 18-2. 26 ( 4 H. m) x 2. 54 ( 2 Hx t x J = 6 . 1Hz) , 2. 74 
-3. 08 ( 6 Hx m) . 3. 23 ( 3 H . s ) * 3. 55 ( 3 H . s ) * 4. 24-4 
. 4 8 ( 2 Hx m) . 4. 8 0 ( 2 H . s ) * 6. 59 ( 2 H . br. s). 6. 83 ( 
2 H . d. J = 8 . 4Hz) , 7. 13 ( 5 H . s). 7. 45 ( 1 Hx br. s ) . 7 
. 65-7. 86 ( 5 Hx m) x 7. 96 ( 1 H . br. t ) x 8. 09 ( 1 H , d. J 
= 6. 8 H z ) . 8. 56 ( 1 Hx s ) . 

[0133] 

L C/MS : 7 2 9. 3 (M+H+) » 
[0134] 

immm 1-17: 

MTX-a-Phe-NH-C i 0 H 2 o 0 3 ~NH 2 (ftn^J 1 7) <7>®l3© 

mmm 1-2 ( b ) ^xn^^m l rz^ummm 1 - 2 t mn^ft^. m&m^^ 
mmit^m 4 9 6mgtifc, 

[0135] 

} H-NMR ( 3 0 0 MHz, DMSO-d{) : d 1 . 49-1. 59 (4 Hx m) 
» 1. 82-1. 89 ( 2 Hx m) x 2. 19-2. 27 ( 2 H . m) . 2. 55 (2H 
. t x J = 7 . 2Hz) , 2. 73-3. 10 ( 4 Hx m) , 3. 23 ( 3 H . s ) * 3 
. 17-3. 48 ( 1 2 Hs m) . 3. 55 (3H\ s). 4. 21-4. 28 ( 1 Hx 
m) . 4. 38-4. 45 ( 1 H* m) . 4. 80 ( 2 Hx s ) . 6. 61 ( 2 Hx br 
. s) , 6. 83 ( 2 Hx d. J = 9 . 3 H z ) . 7. 11-7. 20 ( 5 H . m) . 7 
. 46 ( 1 Hx br. s). 7. 66 ( 1 H * br. s). 7. 73 ( 2 Hx d. J=9 
. 0Hz). 7. 83 ( 1 Hx t ) x 7. 92 ( 1 Hx d. J = 8 . 4 H z ) . 8. 12 
( 1 H\ d. J = 7 . 5 H z ) x 8. 56 ( 1 H * s ) . 
[0136] 

L C/MS :818. 4 (M + H + )o 
[0137] 
[^m#iJ 1-18] 

M T X — a — I 1 e-NH-C i 0 H 2 o°3 _NH 2 Ut&W 1 8) <r)Mm 
% M ffl 1 - 1 7 i: [B] ti <r> ft m T* . N-*^t^>'/ j ry-L-7i^*7 7^>Wftb 
9 lc N - ii 'i t° ^> */^r is - L - V a -|y>^ffluT, ftfe^*<7>tf HfL^ 5 6 2 m 

g £ f# o 

[0138] 

^ H-NMR (2 7 0 MHz, DMSO-d 6 ) : SO. 76-0. 80 ( 6 Hx m) 
. 0. 99-1. 10 ( 1 H> m ) s 1. 36-1. 45 (lH.m). 1. 49-1. 
73 ( 5 Hx m) x 1. 88-2. 07 ( 2 Hx m) x 2. 33-2. 38 ( 2 H, m) 
. 2. 55 ( 2 Hx t x J=6. 6 H z ) x 2. 98-3. 48 ( 1 4 H . m) * 3. 2 
1 ( 3 H . s). 3. 56 ( 3 H. s). 4. 05-4. 13 ( 1 H. m) * 4. 40- 
4. 48 ( 1 H . m) x 4. 78 ( 2 H . s ) * 6. 60 ( 2 H x br. s). 6. 82 
( 2 Hx d. J=8. 4 H z ) x 7. 46 (1H, br. s ) . 7. 66-7. 72 (3 
Hxm)x 7. 98 ( 1 Hx br. t ) * 8. 12 (1H, dx J = 7 . 6Hz)x 8. 
5 6 ( 1 H x s ) 

L C/MS : 784. 4 (M + H + ) . 
[0139] 

immm 1-19] 

MTX-a-I 1 e-NH-C 2 H 4 -NH 2 ( fta ^ 1 9 ) 



HjMJl-18i:|Bj*$^7r;£T-. N— t — rfh^islJ'iX — >i — 4 , 7 , 1 0 - h U 
* *f - 1 , 1 3 - h ') ^7 > ^ T 5 > <?> ft jfc *) IZ N - t - ~f V * iy ii >l # — >l - 1 , 2 — 

i^i>y7;>*fflux, m^m^^mm\t^m 3 2 0 m g 

[0140] 

X H-NMR (300MHz. DMSO-d 6 ) : d 0 . 76-0. 8 0 ( 6 H x m) 
. 0. 96-1. 0 8 ( 1 H> m) , 1 . 34-1. 4 8 ( 1 H . m) . 1. 62-1. 
70 (1H> m) , 1. 85-2. 03 ( 2 H. m) . 2. 36 ( 2 H. t . J = 7 . 8 
Hz). 2. 95-3. 08 ( 2 H. m) . 3. 21 ( 3 H. s ) . 3. 56 ( 3 H x s 
) . 4. 06-4. 12 ( 1 Hx m) x 4. 38-4. 45 ( 1 H* m) * 4. 78(2 
H . s ) . 6. 61 ( 2 H . br. s). 6. 83 ( 2 H . d . J = 9 . 0Hz) , 7. 
43 ( 1 H . br. s ) . 7. 64-7. 72 ( 4 H. m) . 7. 92 ( 1 H. t . J = 
5. 7 H z ) . 8. 12 ( 1 Hs d . J = 7 . 5Hz) , 8. 57 (1H, s ) . 

[0141] 

L C/MS 1624. 2 (M + H + )o 

immm 1-20: 

MTX-a-Glu (OMe) -NH-Ci 0H20O3-NH2 ( fc&W 2 0) 

m. 

1 - 1 7 t [Bjtl^^vST* . N — X'iX^y - L-7i_)L77->^)ftfc 

0 IC N — # ^ * ^ > x — L — 7 >l 9 5 y gfc — y — > f JHXfi^floT> ft fe^* 
^^Sft^^ 6 0 0 m g 
[0142] 

1 H-NMR (2 7 0MHz. DMSO-d 6 ) : S 1 . 50-2. 03 ( 8 H. m) 
. 2. 24-2. 31 ( 2 H . t). 2. 34-2. 40 (2H. t). 2. 49-2. 
57 (2H. t). 2. 97-3. 52 (14H.m). 3. 21 ( 3 H . s). 3. 5 
3 ( 3 H . s). 3. 55 ( 3 H . s). 4. 15-4. 36 (2H.m). 4. 78 ( 
2 H . s). 6. 61 ( 2 H . br. s). 6. 81 (2H. d. J = 8 . 7Hz). 7 
. 46 ( 1 Hx br. s ) x 7. 67 ( 1 H x br. s). 7. 72 (2Hx dx J=8 
. 6Hz)x 7. 84 (lHx br. t ) * 7. 95 (lHx d ) x 8. 14 ( 1 Hx d 
) x 8. 55 (lHx s ) o 

[0143] 
L C/MS 1814. 4 (M + H + )o 

[0144] 

imUM 1-21] 

MTX-a-Glu (OMe)-NH-C 2 H 4 -NH 2 ( it&m 2 1 ) <^MiI 
mum 1 - 2 0 t [B]ti<^^vSTx N-t--/h^r^^^*-^-4, 7 , 10-hU 
- 1 , 1 3 - h ^7 > T 5 > ft b *J tc N - t - ~f V * is ii >i # - ;l - 1 , 2 — 

If L>y7;>^fflUT, ft fe^* <50 ffc^t/ 2 8 3 m g * # fz . 

[0145] 

1 H-NMR(270MHzx DMS O - d 6 ) :fi 1. 7 1- 2. 09 (4Hxm)x 
2. 28 (2Hx tx J=7. 6Hz)x 2. 39 (2Hx t. J = 7 . 6Hz)x 2. 
53 (2Hx tx J = 6 . 1 H z ) x 2. 99-3. 05 ( 2 H x m) . 3. 21 (3H 
x s)x 3. 54 (3Hx s ) x 3. 56 (3Hx s). 4. 14-4. 36 (2Hxm 
) x 4. 79 (2Hx s ) x 6. 61 (2Hx br. s)x 6. 82 ( 2 H . d. J = 8 
. 6Hz)x 7. 43 (lHx br. s). 7. 65-7. 79 ( 4 H . m) x 7. 95 
(lHx dx J = 7 . 8Hz)x 8. 14 ( 1 H x d. J = 6 . 9Hz)x 8. 56 (1 
H x s ) o 
[0146] 

L C/MS : 6 5 4 . 1 (M + H + ) . 
[0147] 

immm 1-22] 



MTX-a-Ty r-NH-C ]_ 0 H 2 0O3-NH2 (ft £-^2 2) <7>®I3b 
fUMJ 1-1 7k IsJ+f <7>7r3cT* . N - ^7 ^ # -<> v'^r >• - L- 7iz^77^>^ftfc 
•HCN-5>i#'«> , /^y-L-foy>*fflv^, St fe W * <*> S S fl: 1 3 3 m g 

[0148] 

iH-NMR (270MHz. DMSO-d 6 ) : 8 1 . 5 1-1. 6 2 ( 4 H. m) 
. 1. 85-1. 95 ( 2 Hx m) x 2. 23-2. 31 ( 2 H . m) . 2. 51-2. 
5 8 ( 2 H. t). 2. 63-2. 91 ( 2 H. m) . 2. 95-3. 16 ( 2 Hx m) 
. 3. 22 ( 3 Hx s). 3. 27-3. 54 (12H.m). 3. 56 ( 3 H . s). 
4. 22-4. 35 ( 2 Hs m) . 4. 79 (2H, s). 6. 57 ( 2 H . d. J=8 
. 1Hz). 6. 61 ( 2 H . br. s ) * 6. 82 ( 2 H . d . J=8. 7 H z ) . 6 
. 92 ( 2 H . d. J=8. 1Hz) , 7. 47 ( 1 Hx br. s). 7. 67-7. 8 
8 ( 5 H x m) . 8. 13 ( 1 Hx d). 8. 55 ( 1 Hx s ) . 
[0149] 

L C/MS :834. 4 (M+H+) » 
[0150] 

imnm 1-23] 

MTX-a-Tr p-NH-C i 0 H 2 o 0 3 ~ N H 2 (fb^^/23) <7>Mm. 

UStefl 1 - 1 7 t [Bjtl^^viT*. N - * 'i t* y * - L - ^> — 'i T 7 - y co f<t> 

DCN-*^ '/^fy — L— h ') 7> 7r>tffl^T> Hfem^^tlilftla ^ 1 7 1 

[0151] 

1 H-NMR(2 7 0MHzxDMSO-d 6 ) : 8 1 . 50-1. 6 1 (4H, m) 
. 1. 84-1. 97 ( 2 Hx m) x 2. 23-2. 32 ( 2 H . m) . 2. 50-2. 
56 (2Hx t ) x 2. 92-3. 15 ( 4 Hx m) . 3. 22 (3H. s ) . 3. 29 
-3. 45 ( 1 2 H x m) x 3. 55 ( 3 H x s ) x 4. 29-4. 49 (2Hxm)x 
4. 78 (2Hx s ) x 6. 64 ( 2 H x br. s ) x 6. 80 (2H. d ) x 6. 92 
(lHx t ) x 7. 04 (lHx t ) x 7. 10 (lHx s ) x 7. 26 ( 1 Hx d ) x 7 
. 44 (lHx br. s ) x 7. 51 ( 1 H x d ) * 7. 65 ( 1 Hx br. s ) * 7. 
69 (2Hx d ) x 7. 82 ( 1 Hx br. t ) * 7. 93 ( 1 Hx d ) x 8. 10 (1 
Hx d ) x 8. 55 (lHx s ) x 10. 80 ( 1 Hx s ) . 
[0152] 

L C/MS :857. 5 (M + H + )o 
[0153] 

zmnm 1-24] 

MTX-a-Se r-NH-C i 0 H 2 o 0 3 ~ N H 2 (^pI2 4) <7>t^3H 

HSfetffl 1 — 1 7 k [B]ti<^^vS T-x N-*'H-^'/^y-L-7iz;L77z>wftb 

0 ic N - *7 ^ '/^y-L-^'J>^ffluT, m&m^^mWitSW) 4 l 6mg^i 

fc. 

[0154] 

1 H-NMR(300MHzx DMS 0 - d 6 ) : 8 1 . 50-1. 63 ( 4 Hx m) 
x 1. 90-2. 08 (4Hxin)x 2. 39 ( 2 Hx t * J = 7 . 8Hz). 2. 55 
(2Hx tx J = 6 . 6Hz)x 3. 05-3. 48 ( 1 6 Hx m) 3. 21 (3H. s 
) x 3. 56 (3Hx s ) x 4. 13-4. 20 ( 1 Hx m) x 4. 33-4. 41 (1 
Hxixi). 4. 78 (2Hx s ) x 6. 61 ( 2 H x br. s)x 6. 82 (2H. dx 
J = 9 . OHz). 7. 44 (lHx br. s ) x 7. 66-7. 80 ( 5 H x m) x 8 
. 19 (lHx dx J = 6 . 9Hz)x 8. 56 ( 1 Hx s ) . 
[0155] 

L C/MS : 7 5 8. 4 (M+H+) o 
[0156] 



[H fife 00 1-25] 

MTX-«-Leu-NH-C ]_ 0 H 2 o°3- NH 2 (fbn *fo 2 5) c^fiilt 
^Sfetffl 1 — 17*: fBjti^^ST . N - # '/^ x - L - 7 i t ^ 

0 IC N - fj 'i '/df-x - L - n >f is >fcfflv*T . Hfe^*^^Sfb^^ 2 8 3 m g ^ 

[0157] 

X H-NMR (270MHz. DMSO-d 6 ) : 8 0 . 80-0. 87 ( 6 H. d) 
. 1. 43-1. 64 ( 7 Hx m) x 1. 90-2. 06 ( 2 H. m) * 2. 34-2. 
30 ( 2 H . t ) . 2. 53-2. 58 ( 2 H . t ) . 3. 04-3. 08 ( 2 Hx m) 
. 3. 21 ( 3 Hx s ) . 3. 33-3. 47 ( 1 2 H\ m) . 3. 56 ( 3 H . s ) . 
4. 19-4. 37 ( 2 Hs m) . 4. 78 (2H, s ) . 6. 62 ( 2 H . br. s) 
. 6. 82 ( 2 H . d . J = 8 . 7 H z ) . 7. 45 ( 1 Hx br. s ) . 7. 64-7 
. 85 ( 5 Hx m) . 8. 10 ( 1 H . d ) . 8. 55 ( 1 Hx s) 

L C/MS : 784. 4 (M + H + ) . 

[0158] 

zmmm 1-26] 

MTX-a-Va 1-NH-C i 0 H 2 0 o 3 _NH 2 (^d*2 6) <0®Ijh 
^MM 1 - 1 7 t mtt<r>Jjft~? . N - # '/^ X - L-7l-)L77->^)ftfc 

0 ic N - *7 ^ # ^ > x - L - M > * ffl X . m^m^^mmit ^^l 5 9 0 m g & W 

[0159] 

1 H-NMR(270MHz. DMSO-d 6 ) : 8 0 . 79 ( 6 H. d. J=6. 8 
Hz). 1. 52-1. 59 ( 4 Hx m) x 1. 85-2. 04 ( 3 H . m) . 2. 33 
-2. 35 ( 2 H . t ) x 2. 56-2. 58 ( 2 H . t ) x 2. 93-3. 55 (14 
Hxm)x 3. 21 (3Hx s ) x 3. 56 (3H. s ) x 4. 03-4. 08 ( 1 Hx 
m) x 4. 42-4. 47 ( 1 H* m) . 4. 78 ( 2 H . s ) x 6. 62 ( 2 H . br 
. s). 6. 82 (2Hx dx J = 8 . 7 H z ) . 7. 45 ( 1 Hx br. s ) x 7. 6 
1-7. 72 ( 4 H x m) x 7. 98 ( 1 H x br. t ) x 8. 13 ( 1 Hx d ) x 8. 
5 6 ( 1 H x s ) 

L C/MS : 7 7 0. 4 (M+H+) » 

[0160] 

imi&m 1-27] 

MTX-a-Hi s-NH-C i 0 H 2 o°3 _NH 2 (^nl2 7) <r)Mm 
% M ffl 1 - 1 7 i: [B] *| <?> ft v£ T* x N - ^7 i * l /> y - L - 7 i ^ i 7 7 ^ > c^ft-b 
*) \Z N - *7 >l> # ~* > >/ x - L - t X * > ■ ffl v> T x Hfe^*c0^^fb^i^ 8 1 m g % 

[0161] 

1 H-NMR(300MHzxDMSO-d 6 ) : 8 1 . 49-1. 5 8 ( 4 H, m) 
x 1. 90-2. 04 (2Hxm)x 2. 39 (2H. t x J = 6 . 6Hz). 2. 55 
(2Hx tx J=6. 9Hz)x 2. 83 ( 2 H x m) x 3. 02 ( 2 H x m) x 3. 1 
6-3. 47 (12Hxm)x 3. 23 ( 3 H . s ) x 3. 57 ( 3 H . s ) x 4. 22 
( 1 H x m ) x 4. 32 ( 1 H x m ) x 4. 80 (2H. s ) x 6. 61 ( 2 H . br. 
s). 6. 72 (lHx s). 6. 84 ( 2 H . d . J = 8 . 4 H z ) . 7. 10-7. 
70 (5Hxm)x 7. 77 (2H. d . J = 8 . 7Hz)x 8. 36 ( 1 Hx br). 
8 . 5 7 ( 1 H x s ) o 

[0162] 
L C/MS 1808. 3 (M + H + )o 

[0163] 

immm 1-28] 

MTX-a-P r o-NH-C 1 0 H 2 o 0 3 ~ N H 2 (f^f!2 8) ^MM 



H 1& ffl 1 - 1 7 t TO tl co ft S T- x N-*i*^> '/^-y-L-7 i^;i7 7- >^nb 
DlcN-^'U'O'/^y-L-^o V > ^ffiv^T . H fe * tf> S f fc iK/ 6 8 3 m g ^ 

[0164] 

'H-NMR ( 2 7 0 MHz, DMS0-d 6 ) : d 1 . 58 ( 4 H . dd> J = 6 . 5 
Hz. J = 1 2 . 8 H z ) s 1. 69-2. 10 ( 6 H* m) . 2. 44 (2H, t. J 
= 7 . 7 H z ) . 2. 60 (2H\ t * J = 6 . 8Hz) , 2. 91-3. 75 (19H 
» m) x 3. 57 ( 3 H. s ) . 4. 18-4. 25 ( 1 H. m) * 4. 61-4. 72 
(lH.m). 4. 77 ( 2 H . s ) * 6. 61 ( 2 H x b r . s). 6. 80 ( 2 H . 
d x J=8. 7Hz). 7. 44 ( 1 H . br. s). 7. 69-7. 80 ( 4 H, m) 
. 8. 15 ( 1 Hx d. J = 7 . 1 H z ) x 8. 55 ( 1 H* s ) . 
[0165] 

L C/MS : 7 6 8. 3 (M+H+) » 
[0166] 

immm 1-29] 

MTX-«-(9Al a-NH-C i 0 H 2 0°3- NH 2 U£a%3 2 9 ) <t>M3h 

isjmj i - i 7 1 mncoftm-? . N - ij >i r/a? x - L - 7 a: — ji, -r ^ ^><?>n^ 

0 IC N - *7 ^ # '/^rx — £ — T7->|ffluT, ft fe JUS ft 2 3 0 m g % 
[0167] 

'H-NMR (270MHz. DMS0-d 6 ) : d 1. 49-1. 62 ( 4 Hx m) . 
1. 79-2. 02 ( 2 Hx m) . 2. 21 ( 2 H . t x J = 6 . 9 H z ) , 2. 32 ( 
2 Hx t . J = 7 . 3Hz) , 2. 56 ( 2 H* t. J=6. 6 H z ) . 3. 00-3. 
61 ( 1 9 H x m ) . 3. 55 ( 3 H x s ) . 4. 29-4. 38 ( 1 H *. m ) . 4. 7 
8(2H. s ) x 6. 61 (2Hx br. s ) * 6. 81 (2Hx dx J = 8 . 6Hz) 
x 7. 43 (lHx br. s ) * 7. 61-7. 91 (3Hxin)x 7. 72 (2Hx d 
x J = 8 . 6Hz)x 8. 02 (lHx dx J = 7 . 8Hz)x 8. 55 ( 1 H x s ) . 
[0168] 

L C/MS 1742. 4 (M + H + )o 
[0169] 

imum 1 - 3 o : 

MTX-y-PhePhe-NH-C i o H 2 0°3 _NH 2 (<£a$!3 0 ) cnMm 
mUM 1 - 2 t |BHfc7>^vSTx N - ii >i t° is - L - r ^ 57 5 >Wt- r - 1 *>i 

^ X t ;u </> f\ jfc 9 tc N — ^7 tl # -< > % / x — L — 7 ^ 57 5-V®&— a — H^iXf 

v^Tx mfe^^^^^fb^ifxJ 3 1 2mg*#fc. 
[0170] 

1 H-NMR(270MHzx DMSO-d 6 ) : S 1 . 49-1. 60 ( 4 Hx m) 
x 1. 76-1. 98 (2Hxin)x 2. 09-2. 20 (2Hxm)x 2. 56 (2H 
x tx J=6. 6Hz)x 2. 62-3. 16 (6Hxiri)x 3. 21 (3Hx s ) x 3 
. 27-3. 48 ( 1 2 Hx m) x 3. 59 (3Hx s)x 4. 27-4. 53 (3Hx 
m) x 4. 78 (2Hx s ) . 6. 61 (2Hx br. s ) x 6. 81 (2Hx dx J = 
8. 6Hz)x 7. 16-7. 23 ( 1 0 H x m) x 7. 48 ( 1 Hx br. s ) . 7. 
68-7. 74 (3Hxm)x 7. 83 ( 1 Hx br. t ) x 8. 01 ( 1 Hx dx J = 
7. 9Hz)x 8. 10 (lHx dx J = 7 . 8Hz)x 8. 36 ( 1 H x dx J=6. 
8Hz)x8.55(lHxS)o 

[0171] 
L C/MS 1965. 5 (M + H + )o 

[0172] 

immm 1 - 3 1 : 

MTX-r-PhePhe-NH-C 6 H 1 2 0 2 -NH2 ( 1tnW 3 1 ) <^Mih 



mmm i - 5 tmM^fj^-^. n - u >i * ^> >- - l - r ^ ? = > & - r - > ^ 

x * -T- Jl <7) ft t> *) IC N — ii >l jj? -<y ■ df- x — L — r >u ? 3 > St — a — > f ^HXfi^ffl 
v^T. 8 0 m g fc. 

[0173] 

X H-NMR (270MHz. DMSO-d 6 ) : d 1 . 75-1. 9 7 ( 2 H, m) 
. 2. 08-2. 17 ( 2 Hx m) . 2. 59-2. 62 ( 2 H . t ) . 2. 58-3. 
05 (6H> m) , 3. 22 ( 3 H. s ) . 3. 15-3. 52 ( 8 H. m) x 3. 59 
( 3 Hx s ) . 4. 23-4. 52 ( 3 H. m) x 4. 78 ( 2 H . s ) * 6. 63 (2 
H . br. s ) . 6. 81 ( 2 H . d . J = 8 . 7Hz) , 7. 11-7. 21 (10H 
. m) . 7. 44 ( 1 H. br. s ) . 7. 65 ( 1 H\ br. s ) . 7. 70 ( 2 H . 
d ) . 7. 94-8. 12 ( 3 Hx m) . 8. 35 ( 1 H. d ) . 8. 55 ( 1 H. s) 

L C/MS : 8 9 3. 5 (M+H+) » 

[0174] 

1-32] 

MTX-y-PhePhe-NH-C 4 H 8 0-NH 2 (<t€rW2> 2) coMm 
mtfcM 1 - 6 t fs]ti^^>S N - ^7 ^ # -<> "f* i/ - L - r >v 9 5 > if- y - > * >i 
^^^Jicofti^^lzN — >l X* y * i/ — L — r 'l 9 5 > St — a — > ^ ^ x. X -f- ^ m 

[0175] 

iH-NMR (270MHz. DMSO-d 6 ) : S 1 . 73-1. 9 7 ( 2 H, m) 
. 2. 08-2. 18 ( 2 H. m) . 2. 60-2. 65 ( 2 H . t ) * 2. 59-3. 
02 ( 6 H. m) x 3. 21 ( 3 H . s ) * 3. 13-3. 44 ( 4 H. m) . 3. 59 
( 3 Hx s ) x 4. 25-4. 53 ( 3 H. m) . 4. 7 8 ( 2 H . s ) . 6. 63 (2 
H x br. s ) . 6. 81 ( 2 H . d . J = 8 . 7Hz) , 7. 09-7. 25 (10H 
. m) x 7. 43 ( 1 H. br. s ) * 7. 66 ( 1 H. br. s ) . 7. 72 ( 2 H. 
d . J=8. 4Hz) , 7. 95-8. 10 ( 3 H * m) . 8. 36 ( 1 H. d ) . 8. 
5 5 (lHs s ) . 

[0176] 

L C/MS :849. 5 (M + H + )o 
[0177] 
C^jfeflJ 1-33] 

MTX-y-PheGl y-NH-C i o H 20°3 _NH 2 (^nft3 3 ) cnMm 
mUM 1 - 9 t mftOftft-Z. N — ^Jtl t'^y "f*ri/ - L- ^iH r — > * ^ 

ac X -T- ;u <T) ft t> *) tc N — il 'I # -< > % / >• — L — 7 ^ 7 ;>K-«->f ^x^fi^ffl 

v^T. mfe^*<^^IIfb^-^ 6 9 3mg*#fc. 
[0178] 

iH-NMR (270MHz. DMSO-d 6 ) : 8 1 . 50-1. 6 8 ( 4 H. m) 
. 1. 80-2. 02 ( 2 H . m) . 2. 12-2. 27 ( 2 H . m) . 2. 55 (2H 
. t. J = 6 . 4 H z ) . 2. 71-2. 79 (lH.m). 2. 96-3. 14 (3H 
. m) . 3. 22 ( 3 H . s). 3. 38-3. 74 ( 1 2 H . m) . 3. 59 ( 3 H . 
s). 4. 28-4. 48 ( 2 H . m) . 4. 79 ( 2 H . s). 6. 62 ( 2 H . br 
. s ) x 6. 81 ( 2 H . d. J=8. 4 H z ) . 7. 14-7. 28 ( 5 H . m) x 7 
. 47 (1H. br. s ) x 7. 63-7. 73 ( 4 H x m) . 8. 19 (1H. d. J 
= 7. 6Hz). 8. 29-8. 36 (2H.m)x 8. 56 (1H. s ) . 

[0179] 

L C/MS :875. 4 (M + H + )o 
[0 1 8 0] 
immm 1-34] 

MTX-r-Phe-NH-C i 0 H 2 o°3~ NH 2 C^n^3 4 ) coMM 

1 - 1 7 t [b] tf <?> 7? v£ T . N — *n> X -<> */*i/ — L— 7 a, 9 5 >St- y - > ^ 



>l :x x -f- tl co ft fc> *) \Z N — ii >l fr* > V >- — L — 7" ^ ? 5 > — a — > f ^xXt^$ 
ffli^T. ifei^^lllft^f 4 8 Orng^i/:. 
[0181] 

1 H-NMR ( 3 0 0 MHz> DMSO— dg) : 8 1 . 49-1. 5 8 ( 4 H . m ) 
. 1. 79-2. 00 ( 2 H x m ) . 2. 10-2. 27 ( 2 H, m ) . 2. 55 (2H 
. t . J = 6 . 9Hz) , 2. 69-2. 93 ( 2 H. m) * 2. 96-3. 12 (2H 
. m) . 3. 22 ( 3 H. s ) . 3. 26-3. 48 ( 1 2 H. m) . 3. 59 ( 3 H . 
s ) . 4. 25-4. 33 ( 1 H. m) . 4. 38-4. 46 ( 1 H» m) , 4. 79 ( 
2 H . s ) . 6. 62 ( 2 H . br. s ) . 6. 81 ( 2 H . d . J = 8 . 7Hz). 7 
. 10-7. 24 ( 5 H. m) . 7. 44 ( 1 H . br). 7. 70 ( 1 H. br). 7 
. 72 ( 2 H . d . J = 8 . 7Hz). 7. 95 ( 1 H\ t ) . 8. 10 ( 1 H . d . J 
= 8. 1 H z ) . 8. 35 ( 1 H . d . J = 6 . 9Hz) , 8. 56 ( 1 H . s ) . 
[0182] 

L C/MS :818. 4 (M + H + )o 
[0183] 

immm 1-35] 

MTX-y-Gl u (OMe) -NH-C i 0 H 2 0 o 3 _NH 2 5 ) com 

1 - 2 0 £ [B]+|^^vST*. N — X'lX'iy >-L - 7>l 9 5 y&— r ~ > * 
Jt. 7x -f- ^ co ft fr> *) \z N — ii >i fr* -< > '/ >- — L — ^ ^ ? 5 > i& — « — > f ^xt,t^$ 
fflv^T. If fe5fo*<7>JgSffc£-^ 4 3 8 mg*#fc. 
[0 1 8 4] 

iH-NMR (270MHz. DMSO-d 6 ) : S 1 . 52-2. 06 ( 8 H. m) 
. 2. 22-2. 30 ( 4 H . m) . 2. 53-2. 58 ( 2 H . t ) . 3. 03-3. 
15 ( 2 H . m) . 3. 22 ( 3 H\ s ) . 3. 25-3. 54 ( 1 2 H . m) . 3. 5 
6 ( 3 H . s ) . 3. 61 ( 3 H . s ) . 4. 13-4. 40 ( 2 H . m) . 4. 79 ( 
2 H . s ) . 6. 63 ( 2 H. br. s ) . 6. 81 ( 2 H . d . J = 8 . 6 H z ) . 7 
. 44 ( 1 H . br. s ) . 7. 67 ( 1 H . br. s ) . 7. 72 ( 2 H . d . J=8 
. 4 H z ) . 7. 90 ( 1 H. br. t ) . 7. 99 ( 1 H . d ) . 8. 37 ( 1 H . d 
) . 8. 56 ( 1 H . s ) o 

[0185] 

L C/MS :814. 5(M + H + )o 
[0186] 

immm i-36] 

MTX-a-D-Phe-D-Phe-NH-C i 0 H 2 0 o 3 _NH 2 ('^ft3 6 

) comm. 

mum 1-2 tmn^^^x- , N-*i#'«> , /^y-L-7xzi75->^^fc!) 
\z n - ii >i t^y '/^ y-D-7i-i77->^ffl^T, m^n^^mmit^^} 3 1 3 

m g ^ If o 
[0187] 

iH-NMR (270MHz. DMSO-d 6 ) : 8 1 . 40-1. 59 ( 4 H. m) 
. 1. 74-1. 83 ( 2 H . m) . 2. 04-2. 11 ( 2 H . m) . 2. 56-2. 
5 8 ( 2 H. t). 2. 59-3. 12(6H.m). 3. 21 (3H. s). 3. 17 
-3. 51 (12H.m). 3. 55 (3H. s). 4. 24-4. 44 (3H.m). 
4. 78 (2H. s). 6. 62 (2H. br. s). 6. 81 (2H. d. J = 8 . 6 
Hz). 7. 10-7. 26 (lOH.m). 7. 45 (2H.m). 7. 64 (1H. 
br. s). 7. 72 (2H. d. J = 8 . 4 H z ) . 8. 18 (2H.m). 8. 43 
(1H. d).8.55(lH. s ) . 
[0 1 8 8] 

L C/MS : 9 6 5 . 6 (M + H + ) . 



[0189] 

l^MM 1-373 

MTX-y-D-Phe-D-Phe-NH-C i 0 H 2 0 o 3 _NH 2 (ft n ^ 3 7 

) <7>wm 

1-3 0 t [Bjti^^vS T* . N - ti >v - L - -7 i -ji t => -y coftib 

l )CN-*'H^> , / J f-y-D-7i^^T7->tfflUT, Hfe^^^^Ufb-o-^ 8 5 
m g ^ f# /c o 
[0190] 

1 H-NMR(2 7 0MHz.DMSO-d 6 ) : 8 1 . 5 1-1. 6 1 (4H, m) 
. 1. 74-2. 02 ( 2 H. m) . 2. 11-2. 16 ( 2 H . m) . 2. 54-2. 
59 ( 2 H. t ) . 2. 62-3. 12 ( 6 H* m) . 3. 22 ( 3 H. s ) . 3. 25 
-3. 53 ( 1 2 H . m) . 3. 60 ( 3 H . s ) . 4. 31-4. 46 ( 3 H . m) . 
4. 79 ( 2 H . s ) . 6. 61 ( 2 H . br. s ) . 6. 81 ( 2 H. d . J = 8 . 6 
Hz). 7. 08-7. 26 ( 1 0 H * m) . 7. 44 ( 1 H. br. s ) . 7. 66- 
7. 77 ( 4 H . m) . 8. 06 ( 2 H . m) . 8. 36 ( 1 H . d ) . 8. 56 (1H 

x S ) o 

[01913 

L C/MS 19 6 5. 6 (M + H + ) . 
[0192] 

zmmm i-38] 

MTX-a-AsnPhePhe-NH-C i 0 H 2 0 o 3 _NH 2 < ft at/ 38) w 
Mis 

i§3?<7>-<7°^ H Sf&mizfe^T -^7' * h'lt#lU H«£0IJ 1 - 2 i: [S]^<7>^VST^ ft 
&M*<r>mm<t'&W 1 4 5mgtit. 
[0193] 

1 H - N M R (2 7 0MHz. DMS0-d 6 ) : S 1 . 52-1. 59 ( 4 H . m ) 
. 1. 87-2. 02 ( 2 H . m) . 2. 32-3. 48 ( 2 4 H . m) . 3. 22 (3 
H. s). 3. 55 ( 3 H . s). 4. 24-4. 56 ( 4 H . m) . 4. 79 ( 2 H . 
s). 6. 60 ( 2 H . br. s). 6. 81 ( 2 H . d. J = 8 . 6 H z ) . 7. 04 
-7. 75 ( 1 7 H x m) x 8. 07-8. 26 ( 4 H . m) . 8. 56 ( 1 H . s ) . 

[0194] 

L C/MS 11079. 5 (M + H + ) 0 
[0195] 

ini&m 1-39] 

MTX-a/y-Gl yPheLeuGl y-NH-Cj 0 H 20 O 3 -NH 2 <^ ° 

mz 9 ) ^mm 

h trf&mizfeix^-y'* h-i^#«u mum 1 - 2 tmn^^^x-, m 

^m^<r>it^m 7 2 3 mg^#fc. L C/MSfMtc Jc 9 . If M M n X m ft * £ C a/ 
y <^ (a : y = 3 • 1) ti'oTuKt ( 3 9 ) * till* L fc. 

[0196] 

L C/MS : 1 0 4 5. 7 (M+H+) o 
[0197] 

immm 2-11 

MTX-a-PhePhe-NHC 2 H 4 NH-HA<7>l!j3I 

t7in>i+h 'J^Ai (5 0 Omg, i : #9 2 3 07a) Cfh7tFn77> 
( T H F ) (10ml) *l|Difc!BS*lc, 3 — t h'n^y-3 , 4-ytFn-4-t 
2, 3-^>7h')7y> (HOOBt) (0. 1 2 5 mm o 1 ) VHItefJ 
1 - 1 X'UhtLtzit^m 1 ( 0 . 0 6 3 mm o 1 ) ^Mtfofct THF wflS^ft ( 2 0 
ml) lc-i§» L fcifcfc^fiD Lfct, h U [2 - (2->h^r>^h^r>-) x.* >H T 5 
> ( 0 . 0 9 4 mmo 1 ) THF ^>fIS^» (10ml) tSWPLfcift*^ 



fin L x 5 °C \z T KJf L . mft §H^LTft^ 3 0 # ^ ic 1 - x * ;u - 3 - ( 3 - x > * 
>i T 5 ; 7° n \£ >i ) ^7 >i X yM 5 K U WkU ( E D C ) ( 0 . 1 2 5mmo 1 ) tSi* ( 
10ml) i:S«Lfciti»L, 5 °C ic T 2 Of IlittLt. 3 <?> Jx J£ ic . 0. 09 
N<7>7k$HL^ h O u^m-m. ( 2 2 0 m 1 ) fc«sfln L . 5 t Ic T 3 . 5f ^Ift^Lfc, 3 
<7>}§^ic 1 N (20ml) ^ttitS c ^ ic J; 9 ^fu L . £ ic Jgfb+ h M ^ a ( 

9g) 4 014* (45ml) fc $gfl? L fcifc* ^/m L *b . x 9 ) - >v ( 6 0 0 ml) % 
j$T LT x 57 ; - m*ff flfm^lf 4>^$nc J: 0 ^iLf;. #faj^£j@*fc* ( 4 
Oml) icig^L. HI^)HA-MTX^^#^*)§ifi^i/:. tT^a>|^||ftI 

t -t z> y >\* jfi ^ * 9 ^ # =f m it m 1 9 5 7? *> £ . * £ . »<bftfcjjg£-#*>M 

TXoMalliv Sgfr W ( 2 5 9 nm) %I^t« 3 tie J: »l IS Lfci: 3 ^ , 2 . 1 
% T- £> o c 
[0198] 

1 H-NMR(50 0MHz.D 2 O) : S 1 . 83 (m) . 2. 01 (br. s ) . 
2. 13 (m) . 2. 49 (m) . 2. 68 (m) . 2. 95 (m) . 3. 35 (br. 
s ) . 3. 51 (br. s ) . 3. 56 (br. s ) . 3. 71 (br. s ) . 3. 82 
(br. s ) . 4. 16 ( t ) . 4. 46 (br. s ) . 4. 54 (br. d ) . 4. 8 
8(d). 4. 99 ( d ) x 6. 63 ( d ) . 6. 87-7. 11 (m) . 7. 73 (d 
) x 8 . 6 9 ( s ) . 
[0199] 
Z^MM 2-21 
MTX-a-PhePhe-NHC 2 H 4 N H - H A Slit 

UStefl 2 - 1 t ls]«c7>^v£Ts >in yWc-y V ') t> uU ( 5 0 0 m g , Afl : m 2 
3 0 7J ) i: HSfeflJ 1 - 1 T*mhiirzit£ty} 1 ( 0 . 0 6 3 mm o 1 ) ^fxffcZ if. mm<7) 
HA-MTX^#w*TOj|fc. ^«E0J2-1 i: |ql*$<?>;fr v£-?##> 2 2 

8 7J . MTX^ia$U 1 . 9 ToTfcofc. 
[ 0 2 0 0 ] 

1 H-NMR(50 0MHz.D 2 O) : 8 1 . 84 (m). 2. 01 (br. s). 
2. 13 (m). 2. 49 (t). 2. 68 (m). 2. 95 (m). 3. 36 (br. 
d). 3. 51 (br. d). 3. 56 (br. s). 3. 71 (br. s). 3. 83 
(br. s). 4. 16 (t). 4. 46 (br. d). 4. 55 (br. d). 4. 8 

8 (d). 4. 98 (d). 6. 63 (d). 6. 87-7. 13 (m). 7. 74 (d 
) . 8 . 7 0 ( s ) . 

[ 0 2 0 1 ] 

imi&m 2 - 2 * ] 

MTX-a-PhePhe-NHC 2 H 4 N H-H A<7)lil 

mmm 2 - 1 t mm^n^x^ n ~r >i a n m ^ ( 5 0 0 m g , : m 2 

3 0 7j) i:HSte0J 1 - 1 -?#<bftfcffc£-Jfo 1 ( 0 . 0 6 3 mmo 1 ) *MJt*3 -t± . fi.H<7> 
HA-MTXijg^#w*«*tj|fc. HMJ2-1 fc |qIj$*>;frv£-?:£#>fc#T*l±JR 2 1 

9 7J . MTX^in$!J 2 . 2 % T *> o . 

[ 0 2 0 2 ] 

iH-NMR (500MHz. D 2 0) : 8 1 . 83 (m). 2. 01 (br. s). 
2. 14 (m). 2. 52 (m). 2. 70 (m). 2. 96 (m). 3. 35 (br. 
s). 3. 51 (br. s). 3. 57 (br. s). 3. 71 (br. s). 3. 83 
(br. s). 4. 16 (t). 4. 46 (br. s). 4. 55 (br. s). 4. 8 
7 (d). 4. 97 (d). 6. 66 (d). 6. 88-7. 09 (m). 7. 72 (d 
) . 8 . 6 9 ( s ) . 

[ 0 2 0 3 ] 

imum 2 - 3 ] 

MTX-a-PhePhe-NHC 2 H 4 N H-H A^iH 

t7in>i+h 'J^Ai (5 0 Omg, I : #9 2 3 07j) Cfh7hFn77> 



( T H F ) ( 1 0 m 1 ) ija *. tzMW Jfc \z . 3 — t » 4-ytFo-4-t 

* V - 1 , 2 , 3 o '/ h 'i 7 y > ( H 0 0 B t ) ( 0 . 1 2 5 mm o 1 ) Ik VHIfl! 

1 - 1 T-#^ nfcfb^-JRj 1 (0. 0 1 5 mm o 1 ) £j@*fc* t T H F <^ flS^S ( 2 0 
m 1 ) 1C^^L£^» Lfclfex h M X [2 - (2->h^r>-^h^>-) x * ;u ] t 5 

> ( 0 . 118 mm o 1 ) t T H F wflS^ft (10ml) icjgfi? L fciftfc^ 
7JQ L x 5 °C ic T KJf L . mn *l4SLTit)^3 0 ic 1 - x >i - 3 - ( 3 - i> > * 
^T^^nifi) *^t*yM5 1')gi)g (EDO ( 0 . 12 5mmol) 
10ml) IcSiLfcS^f^L, 5 "C ic T 2 Ol^iffLt, c^jxl^^lc. 0. 09 
N it + h V A*$gjfc ( 2 2 0 m 1 ) fc^sfln L . 5 °C ic T 3 . 5^MKJ*Lfc. 3 
<7>>§^ic 1 N <t>^I£ (20ml) %^fln-t s c^lc^^^fnL. £ tc jfgffc-*- h M ^ a ( 
9 g ) £ IM* (45ml) lcvgf$ L L fc<7>*3 . x 9 J - >i (600ml) & 

mr lt x 9 ) - >i ffi fcT&ft v*. *f ft^® c^Etic * 9 l fc. *f ftt^t^* ( 4 

0ml) \zmfflL. iI^)HA-MTXi^#^)*SM^it. tT^o>Kti¥^ll 
kt«r*^JiSlcJ:')^ftt^flIiW 2 3 2 ^-?*ofe, £ Tz . mhntz^^W^M 
T X <7>1fc&& It . flftJR ( 2 5 9 n m ) * fll^i" * - lc «fc *) M ft L t Z , 0 . 6 
% T* o tz . 
[ 0 2 0 4 ] 

} H-NMR (500MHz, D 2 0) : d 2 . 01 (br. s). 2. 52 (m). 
2. 69 (m). 2. 95 (m). 3. 34 (br. d ) x 3. 51 (br. s). 3. 
57 (br. s). 3. 71 (br. s ) * 3. 83 (br. s). 4. 16 (t). 4 
. 46 (br. s ) x 4. 55 (br. s). 6. 66 ( d ) x 6. 87-7. 10 (m 
) s 7. 72 (d). 8. 69 ( s ) . 
[ 0 2 0 5 ] 
l^MM 2-41 
MTX-a-PhePhe-NHC 2 H 4 N H - H A Hilt 

t?^n>i+l (5 0 Omg, 9t =f « : #9 2 3 0 7? ) lef h7th'o7 7> 

( T H F ) (10ml) %AB£fc!Biftlc, 3-t , 4-ytFn-4-t 

* V - 1 , 2 > 3-<>'/l ')7y> (HOOBt) ( 0 . 1 2 5 mm o 1 ) Jk V HIM 
1 - 1 T* # <b ti it^m 1 ( 0 . 0 3 0 mmol) 4M*kTHF^fiS^(20 
m 1 ) izmm L fcifcfc^Sfll L felt, h n [2 - ( 2 - > 1 ^ry i 1 ^ry ) x ^ ;b ] 7; 

> ( 0 . 110 mm o 1 ) t THF wfiS^S (10ml) tcvSW L fci**33s 
fin L x 5 °C tc T KJf L „ if^^te LT^b 3 0 ^tlc 1 - xf i - 3 - (3-y >f 
»17; J7'nf*) ^4f/M;F^II (EDO ( 0 . 1 2 5mmo 1 ) tii* ( 
10ml) icgiLfcjs^f^DO 5 'CICT 2 0 BfratS^Lfco d <?> Jx JE i* Ic . 0. 09 
N^^Hft+h 'i^A^fia ( 2 2 0 ml) ^^WO b'ClzXS. 5Bfmjlfc#Lfc. c 
<?>>g}*lc 1 N <7>Mgfr (20ml) %^t« C i: [C J; >) +fn L x £ <b ic^fb^- h ( 
9 g ) (45ml) tc^gfW L fcifcfc^/m L fc<7> . x 7 ; - ;u (600ml) % 
ITLTx? ; - 'HfriiJfcff #f iiJ#f*3I'fr#l*k: i^iLfc. Iftft^lHM* ( 4 
0ml) icvSWL. iI^HA-MTXIS^#:^*ii*^ifc. t7Any|t|$II 

T X t± . i^xlX ( 2 5 9 n m ) % iij^i" * 3 fc 1c «k *) ft L t z . 1 . 1 

% T- o tz o 
[ 0 2 0 6 ] 

iH-NMR (500MHz. D 2 0) : d 1 . 84 (m). 2. 01 (br. s). 
2. 13 (m). 2. 52 (m). 2. 70 (m) * 2. 96 (m). 3. 35 (br. 
s). 3. 51 (br. s ) x 3. 57 (br. s). 3. 71 (br. s). 3. 83 
(br. s ) x 4. 16 ( t ) x 4. 46 (br. s ) x 4. 55 (br. s ) * 6. 6 
6 ( d ) x 6. 88-7. 09 (m) x 7. 72 ( d ) x 8. 69 ( s ) . 

[ 0 2 0 7 ] 

CUM 2-5] 



MTX-a-PhePhe-NHC 2 H 4 N H-H A^iii 

t7in>|f h 'JOAl ( 5 0 0 mg. ^fi:iB 2 3 0^) ic f h 7 t h' o 7 7 > 
( T H F ) (1 0ml) ^l)Cif:IS)ftl:, 3 — £ » 4-ytFo-4-t 

^ V - 1 , 2 , 3 o '/ h 'i 7 y > ( H 0 0 B t ) ( 0 . 1 2 5 mm o 1 ) Ik VHtfefJ 

1 - 1 <b ft 1 ( 0 . 0 4 0 mm o 1 ) ^|H^* t THF ^fliS^is ( 2 0 

ml) IC 5gfi? L fci&fc^fln L F U [2 - (2->h^xh^-y) x ] 7; 

> ( 0 . 10 5 mm o 1 ) trS^fe^K t THF (10ml) icigft? L fciftfc^ 
7JQ L s 5 °C ic Ttlff L . iftjt ^itSLT^y 0 5rl£ ic 1 - x ^ - 3 - ( 3 - > * 
^7;J^p^^) *4#yM;FStfi (EDO ( 0 . 12 5mmol) 
10ml) CS«LtS^»L, 5t!CT 2 O^fBlt^Lfc. <*> Jx J£ i* ic . 0. 09 
N*>*Bfcfl:*- h ^ atMS^ ( 2 2 0 m 1 ) fcSSsfln L . 5 °C ic T 3 . 5^MKJ*Lfc. 3 
<7>$giftK: 1 N <7>^l£ (20ml) c ^ ic J; 9 *fn L . $ <b lcJ^ft + h ^ a ( 
9 g ) ^IS^tR (45ml) izmm L fciSfc^/m L fc<?> *> . x 7 J - ;u (600ml) % 
ITLtx? j - Jim aj*tf v*. Ufaj&fc a «k ^ll/:. Iraift^gi* ( 4 
0ml) icig^L. |lf)HA-MTXiDa#<7)^S'*t#t. £ t > |fc HI *g & M 
I:t5r*5if Ci ")^ftfe^fillfl2 2 7 ^T*ot. * . »<bftfcJJS£-#*>M 
T X <r> *S it . ( 2 5 9 n m ) % ill^i- * - t lc «fc 9 Jt L i: C . 1 . 4 
% T* o 7c o 

[ 0 2 0 8 ] 

1 H-NMR(50 0MHz.D 2 O) : 8 1 . 84 (m). 2. 01 (br. s). 
2. 13 (m). 2. 49 (t). 2. 68 (m). 2. 95 (m). 3. 36 (br. 
s ) . 3. 51 (br. s ) . 3. 56 (br. s ) * 3. 71 (br. s ) . 3. 83 
(br. s ) x 4. 16 ( t ) s 4. 46 (br. s ) . 4. 55 (br. d). 4. 8 

8 (d). 4. 98 (d). 6. 63 (d). 6. 8 7-7. 13 (m). 7. 74 (d 
) s 8 . 7 0 ( s ) . 

[ 0 2 0 9 ] 

2 - 6 : 

MTX-a-PhePhe-NHC 2 H 4 NH — HA^Mis 

t7ia>if 1 'J^A^ (50 Omg, ^fi : m 2 3 0 7? ) lef F7tFn77> 
(THF) (1 0ml) %AB£fc!Biilc, 3 - t K a * x - 3 , 4-ytFn-4-t 
* V - 1 , 2 , 3-<>'/l 'J7y> (HOOBt) ( 0 . 1 2 5 mm o 1 ) Tk Z/mMM 
1 - 1 T* m h ft fb^-^ 1 ( 0 . 1 2 6 mm o 1 ) ^ilft*}: THF liS^S (20 
ml) 1C jgfip L fix % LTzfe. h U [2 - ( 2 - >1 1 1 ) x ^ ;u ] 7; 

> ( 0 . 0 6 3 mm o 1 ) t THF <?>WS.Unfe (10ml) iz'Bffl L fcifc*^ 
^DL, 5 °C ic X mn L o Jfttt * W *6 L X frb 3 0 y> '& \z 1 - x * >i - 3 - ( 3 - 'J > * 
i7; J7'nf*) *u:yM;FllI(EDC) ( 0 . 1 2 5mmo 1 ) ^gi* ( 
1 0 m 1 ) izMM L fcifcfc^sfli L . 5 °C ic T 2 0 BfWRt* Lfc. d tf> /x fS i* Ic . 0. 0 9 
N^^tft+F 'J^^^SS ( 2 2 0 ml) ^f^DL, 5 °C tc T 3 . 5 RB K # L , c 
<7>$gi*lc 1 N <?>Um (20ml) 4^Joti C i: tc J; + fn L . £ ^ lc jgft + F ( 

9 g ) (45ml) fctgfl? L tzm^'SM L fc<?> *> . x ? ; - ;u (600ml) % 
i f L T 1 ? ; - ^ #r£ii *ff *f ft & * 11 4>y> HI ic i^lLt. Iff M^SM* ( 4 
0ml) tcvSWL. Sg<?)HA-MTXSi^#^*g*t#fc. t 7 ^ n >i§iif 

i: tS ^ ^ ic «k ») ^*>fc^^Sl±JK 2 0 5 7: T-*> o fc. # ftfzffi&itoM 

T X IS $m It . ( 2 5 9 n m ) % PJ Si" £ C fc tc J: 9 S £ij L t Z *> . 3 . 9 

% X 3h -o fzo 
[0210] 

} H-NMR ( 5 0 0 MHz, D 2 0) : S 1 . 84 (m). 2. 02 (br. s). 
2. 15 (m). 2. 53 (t). 2. 70 (m). 2. 96 (m). 3. 35 (br. 
s). 3. 51 (br. s). 3. 57 (br. s). 3. 71 (br. s). 3. 83 
(br. s ) x 4. 16 ( t ) x 4. 46 (br. s). 4. 55 (br. s ) * 4. 8 



9 ( s ) x 4 . 96 (d). 6. 66 ( d ) * 6. 87-7. 10 (m). 7. 72 (d 
) x 8 . 6 8 ( s ) . 
[0211] 

[fi«y 2-7] 

MTX-a-PhePhe-NHC 2 H 4 NH-HA^SHs 

fcT;un>lfc-j-h';^Ajg(5 0 0mg, ^fi:iR 2 3 0^) Cf^tFn75> 
( T H F ) (10ml) tflDi^lgilC, 3 — t » 4-ytFo-4-t 

^ V - 1 , 2 . 3--<>'/l 'J7y> (HOOBt) ( 0 . 125mmol)R V^MM 
1 - 1 -?#<b*lfcfl:£-*J 1 ( 0 . 2 5 2 mm o 1 ) t THF ^fl'S^ift ( 2 0 

m 1 ) izmm L fcfcfc^sfln L SIM.* i: THF ^)fliM^ift (10ml) fc^sfln L . 

5 °Clc TWrff L fc. K#fcW#j LT*^3 O^tlc 1-xf ^-3 - (3-yifO; 
; 7' a tf ^ ) ^7 ^ # yM ; F J^g^ (EDC) (0. 125mmol) (10m 

1 ) icvgfi? L fciSfc^fln L . 5 °C ICT 2 0 iff IB Kit L fc. c^lxlt^&lc. 0. 0 9N^)* 
Stft^ h V ^ ATkvg^t ( 2 2 0 m 1 ) fc^fln L . 5 °C tc T 3 . 5B$Wtlt#Lfc. 3<7>$gift 
ic 1 N<?)li (20ml) * ^/ju-* -5 c i: ic =k 9 4» fa L . $ h \zUit+ V ^ u ( 9 g ) 
% (45ml) C L fcifcfc » L fc<7> *3 . x 9 ) - u. (600ml) tSTL 
Tx y ; - ;u*f ttfcfr v^. Iff aj&*31<fr#*lk: J: 9 L fc. *f iiJ*fo*j@*fe* (40ml 

*3 tt . K&*lX ( 2 5 9 n m ) * 10 ^"t 3 3 t tc Jc *) M £tS L i: c *> . 4 . 5 % T* £> 
[0212] 

iH-NMR (500MHz. D 2 0) : d 1 . 83 (m). 1. 93 (m). 2. 0 

2 (br. s). 2. 14 (m). 2. 53 (t). 2. 69 (m). 2. 95 (m). 
3. 35 (br. s ) x 3. 51 (br. s ) * 3. 57 (br. s ) * 3. 71 (br 
. s ) x 3. 83 (br. s ) * 4. 16 (t). 4. 46 (br. s ) * 4. 55 (b 
r. d ) x 4. 87 ( d ) x 4. 95 ( d ) . 6. 67 ( d ) . 6. 87-7. 10 (m 
) x 7. 71 ( d ) x 8. 68(s)o 

[0213] 

immm 2-8] 

MTX-a-PhePhe-NHC i o H 2 0°3 NH-H A^il 

2 - 1 k m ft <ry n v£ T x n t ^ n >&^- h 'J ^ ( 5 0 0 m g , M : ft 2 

3 o 7? ) k mmm 1 - 2 T-m^nrzit^m 2 c 0 . 0 6 3 mm o 1 ) -e* ^h<t> 
HA-MTx«^#<?)*?g»%ifc. use 00 2-1 k mftoHft-z&ibrzftTmitm 2 1 

1 7J x MTX<^>in$tt 1 . 6 %T'l>ofc. 
[02 14] 

2 - 9 ] 

MTX-a-PhePhe-NHC i o H 2 0°2 NH-H A^il 
fllMJ 2 - 1 k [B]ti^^>STx t t ti u h ') ^ UU ( 5 0 0 m g , ^fl : ft 2 

3 0 7j ) k mUM 1 - 3 X^m^flfzit^^J 3 ( 0 . 0 6 3 mm o 1 ) fcJfxJfc 2 -tf . mW<?> 
HA-MTX«^#w*?g»*ifc. flfite 002-1 t [B]ti^7^vS -?##>fc#T*l±!H 1 8 
37jx MTX^ia$li 1 . 8%T^ot. 
[0215] 
CfUfeflJ 2-10] 
MTX-a-PhePhe-NHCgHi 6 0 2 N H-H A^Mm. 

2 - 1 kfflftnftft'C t-r a, u h ') O (5 0 Omg. ^fl:fl2 

3 0 7j) fcHStefll 1 - 4 T«#<b tl/cfb^"^ 4 ( 0 . 0 6 3 mmo 1 ) *J£J£3 -t± x 1gS<^ 
HA-MTXiK^#^)^jg»%j|fc. ^m#iJ2-l fc [B]ti^7^vST^36/i^Tatt*g 1 8 
9 7J x MTX^Inallil . 6 % T *> o o 
[0216] 



[H fife 00 2-11] 
MTX-a-PhePhe-NHCgHj 2 °2 N H-H A^iifl 

mmm 2 - 1 t mm^^^-x^ t a h 7 ^ aj^ c 5 0 0 m g , ^fi : #3 2 

3 0 7?) t HJfefJ 1 - 5 TW'bftfcfb^Jfo 5 ( 0 . 0 6 3 mm o 1 ) fcJ£Jt*3 it. 1£?Stf> 
HA-MTXInaf ^TkSift^H/:. HSfetfO 2 - 1 i: TO 7?v£ li *3 1 9 

2 7j\ MTX^in$li 1 . 9 % T- * o . 

[02 1 7 ] 
C^SfefJ 2-12] 
MTX-a-Ph e Ph e — N H C 4 H 8 O N H-H A^iia 

UStefll 2 - 1 t IsHf <t>77y£Ta t r ^ n b 7 ^ AJ^ ( 5 0 0 m g , 5j-T fi : #3 2 

3 0 7?)^ ustefi i - 6 x-rnhfirzit^^} 6 ( o . o 6 3 mm o i ) ^jxj££ mm<r> 

HA-MTXInaf ^Tk^ift^H/:. ^SfetfO 2 - 1 i: IB] ti ^ 77 T &dbrzfr=? M ttift 1 7 

2 77X MTX<?)lnn$tt 2 . 0 % T* *> o tc o 

[0218] 
[^Sfel5iJ 2-13] 
MTX-a-PhePhe-NHC 5 H j 0 NH_HAc7) ^^ 

UStefll 2 - 1 t m ti 60 77 y£ T . t t ^ n h 7 ^ Ai^ ( 5 0 0 m g , fr=f- & : *9 2 

3 0 7J) HSfefll 1 - 7 nfcfb^"^ 7 ( 0 . 0 6 3 mm o 1 ) fcJ£J££ it. ^S<^ 
HA-MTX«S^«%ilfc. fUMJ 2 - 1 i: ffi # <?> v* T # #> # T » li Jft 2 1 

4 77X MTX<7)ia$tt 1 . 4 %T*f>ofc. 

[0219] 
CHJtefll 2-14] 
MTX-a-PhePhe-Ly s - H A^Mit 

UStefll 2 - 1 t IsJ^^^vST*. t t ^ a h 7 ( 5 0 0 m g , : *9 2 

3 0 7?) £: 1 - 8 ft 8 ( 0 . 0 6 3 mm o 1 ) ^fxffcZ it. 

HA-MTXjS^*TO#fc. ^«£0J2-1 i: [Bj+i^^vST-^^^^TMli^ 1 8 
9 7a x MTX^Sa$U 1 . 4 °/oT'l>ofc. 
[ 0 2 2 0 ] 
C^mi5iJ 2-15] 
MTX-a-PheGl y-NHC i o H 20°3 N H - H A Mm 
^JMJ 2 — 1 t m ti <7) 77 v£ T* . t T ^ a A^t>- h 7 ^ A^ ( 5 0 0 m g , ^fl I #3 8 

0 7? ) t 1 - 2 Tt#^ft7^fb^t/ 2 ( 0 . 0 6 3 mm o 1 ) ^JxffcZ it. tliI<7>H 
A-MTX^an ft^^igi^^Ht, #U(E0J2-1 t im«<7>^>S-??^*>fc^TMtt*9 8 3 77 
x MTX<^^n$li 1 . 4 ToT'tofc. 

[ 0 2 2 1 ] 
C^IM 2-16] 
MTX-a-PheGl y-NHC ]_ o H 20°3 N H - H A <?> Mm 
t7^n>|f F ^/.ig ( 5 0 0 mg, I : #3 8 0 7j ) lc f F 7 t F n 7 7 > ( 
THF) (1 0ml) fflDi/ifilifilc, 3-tFo^y-3, 4-ytFn-4-t^ 
V - 1 , 2 , 3 - ^ > 7 h ') 7 7 >' ( H 0 0 B t ) ( 0 . 1 2 5 mm o 1 ) Jk umfcffl 1 
- 2 T#^ftfc<k^i» 2 ( 0 . 0 19 mm o 1 ) ^Sfcte* THF wfil^is (20m 

1 ) lC-;gf$ L fc*%^/in L FU [2 - (2->h^r>-^h^^) 7;y 
( 0 . 116 mm o 1 ) ^SI^tK hTHF (1 0ml) k:}gf# L fcifcfc^sfli 
L . 5tlcTlinfc. K# * ffi t T *>> <b 3 0 # & lc 1 - x * >v - 3 - ( 3 - v> > ^ 
7; 7 7° a tr ^ ) ^7 ^ # >f 5 H ^S£J§ (EDC) (0. 125mmol) * ( 1 
0ml) izMM L fc**^/m L . 5 'ClcT 2 0 f fflK^Lfc. c<7)lxl^^lc. 0. 09N 
commit-)- h l ) *y UjfcMm ( 2 2 0 m 1 ) L . 5 °C \z X 3 . 5B?WUfc#Lfc. 3 
iSi&lc 1 N <DUm (20ml) Tkffifiu-? & cMcJc^lnL. 5 «b lc^fb+ h 7 ^ A ( 9 
g ) * ( 4 5 m 1 ) ic Jg » L m * v^Tjn L <n % . x 9 7 - n, ( 6 0 0 ml) * m 
TLTx? 7 -^#faj*ffv^ «f *i»*]l'll^«tk: iniLfc. ffi 1 Hb5 ^ * ±W±mMU 



* (4 OmL) iI^)HA-MTXi^#^^)§S^#/; 0 t7in>|f*^ 

i: r^u *>m& \z Jc *) ##>fc#T*li#3 8 3 7jT-£> o fc. * . #«btifcJfS^-# 
^MTX^^D$tt, ^^*iR ( 2 5 9 nm) * Hl^f £ d £ ic J: 9 g ft L i: C . 0 
. 5 % T *> o . 
[ 0 2 2 2 ] 
[H fife 00 2 - 1 7 3 
MTX-a-PheGl y-NHC L o H 20°3 NH-HA^M3t 
fcT;un>lfc->-h';*t7Ajg(5 0 0mg, ^fi:fi80^) Cf h5tHo75> ( 
T H F ) (10ml) ^IjDifclSifilc, 3 — t: . 4-^tHo-4-t^ 

V - 1 , 2 , 3 O'/h 'J7y> ( H 0 O B t ) ( 0 . 1 2 5 mm o 1 ) A U^UM 1 

- 2 -?#<b*ifcffc£-ifo 2 ( 0 . 2 5 2 mm o 1 ) *m.¥L* t THF ^fiS^iei (20m 
1 ) tcvgffj? L fcStfc^/jn L fc^s i: THF ^flS^is (1 0ml) fc^fln L . 5 

°C ic xmn L . Kit $i^LTi^3 O^tlCl-xf (3-^>f47; ; 

^7 fl, 5 H UmU (EDC) (0. 125mmol) £ (10ml 

) tc>g« L fcifcfc«sfli L . 5 °CICT 2 0 B$W0t# L fc. Z^Jxffcmlz. 0. 0 9 N^*i 
ft*- V ') V ui<m'm ( 2 2 0 ml) fc^sfln L . 5 °C tc T 3 . 5 BfWtftJt L fc. d ^>§^lc 
lN^)l§l(20ml) % ^Is^jn -f * z t iz J: 9 * fn L . 2 hizMfc+ h ') ^ ( 9 g ) % 
i@*fc7K (45ml) [c igfW L ifc^^fln L tz<r> % . x 7 ; — ;u (600ml) tiTLT 
x 9 ; - 'HffiiJfcff ^fra^^ii'll^mic «k HILf:. flr ft (40ml) 

>i *>W£\z «k 9 ^*>fc^^»liira 7 7 /jT-£> o fc. Hfc. i6titi^#<7)MTX^)i^ 

* tt x SgfrflfciR ( 2 5 9 n m ) * flO^i" & C i: ic «k *) M ra L t Z . 3 . 4 %Tiiof: 

o 

[ 0 2 2 3 ] 

[^fi£0J 2-18] 
MTX-a-PheGl y-NHC i o H 20°3 NH-HA^Uj3t 

2 - 1 t Is] ti <7) 7j v£ T . tiu y m-y V ') *y uU ( 5 0 0 m g , I : JH 2 
3 07]) i: HSfefJ 1 - 9 T # <b *l ft *fo 9 ( 0 . 0 6 3 mm o 1 ) ^JxJ£2 If. 

HA-MTx«s^«%jit, %mm2-i t mm<n^m-?$<ibrzfr=?-mitm 1 9 

9 7t\ MTX^ia$!J 1 . 5 % T« *> o o 
[ 0 2 2 4 ] 
[^m#iJ 2-19] 
MTX-a-PheGl y-NHC \ o H 20°2 NH-HA^)I1 
^SS#U 2 — 1 t fflftoftfti*. t t ^ u ym-y V ') *y uU ( 5 0 0 m g , ^fl : ft 2 
3 0 7?) fcHflfefll 1-10 ^m^rirzit^m 1 0 ( 0 . 0 6 3 mm o 1 ) fcJ£J£3 ^ 

a^)HA-MTXiBA#^*s**f fc. #umj2-i fc mn<r> ft m\tm 

1 4 4 7? . M T X <r) m £>m It 1 • 8 % T« *> o 0 
[ 0 2 2 5 ] 

iH-NMR (500MHz. D 2 0) : d 1 . 49 (m). 1. 60 (m) * 1. 7 

6 (m). 2. 01 (br. s). 2. 09-2. 15 (m). 2. 20-2. 28 (m 
) x 2. 99-3. 09 (m) x 3. 10-3. 17 (m). 3. 33 (br. s). 3 
. 51 (br. s). 3. 57 (br. s). 3. 71 (br. s). 3. 83 (br. 
s). 4. 30 (m) x 4. 46 (br. s ) * 4. 55 (br. d ) * 4. 97 (s) 

. 6. 91 ( d ) x 7. 13 (m) x 7. 17-7. 21 (m) x 7. 67 ( d ) x 8. 

7 3 ( s ) 

immm 2-20: 

MTX-a-PheGl y-NHC §H ]_ 6 0 2 NH-HA^il 

2 - 1 i: m tl ^ 7J T x tr^a h 'i ^Ag ( 5 0 0 m g . ^fl : ft 2 

3 0 7j ) ii^Sfe^J 1-11 -Z-m^iifzit^^l 1 1 ( 0 . 0 6 3 mm o 1 ) ^fxfZZ it . U 



1 



1 

8 
b 

( 



7 37a. MTX^IS 

[ 0 2 2 6 ] 
1 H- NMR (50 

( b r . s ) . 2 . 

(m) . 3 . 16 ( 
r . s ) . 3 . 7 1 
b r . s ) x 4 . 5 
. 7 . 14-7. 2 

[ 0 2 2 7 ] 

l^MM 2-21] 
MTX- a - P h e 

mum 2-1 t mn 

0 73 ) i: HIM 1 - 
wHA-MTX^a 
5 0 7: . MTX^g 

[ 0 2 2 8 ] 

C^fifefJ 2-22] 
MTX- a - P h e 

mmm 2-1 t mn 
on) t mmm 1 - 

wHA-MTXi^ 

5 6 7: . MTX^g 
[ 0 2 2 9 ] 
C^SfefJ 2-23] 

MTX- a - P h e 

hmj 2-1 tmn 

0 7J ) i: HMO 1 - 
wHA-MTXi^ 

6 6 7j . MTX<t>!S 
[ 0 2 3 0 ] 

mum 2-24] 

MTX- a - P h e 

mmm 2-1 t fajtf 

0 7J) i: HStefll 1 - 
^HA-MTXIS^ 
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MTX- a - P h e 

mum 2-1 t [si ti 

0 7J ) i: HMO 1 - 
*>HA-MTX*S£- 
0 9 7j . M T X <7) IS 
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0 7J) k HJfcfll 1 - 
^HA-MTX$S a 

1 3 7j . M T X <7> *S 
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0 3 N H — H A <7) i 
'J^ivS ( 5 0 0mg, 9t J- * : *3 2 
0. 0 6 3 mmo 1 ) ^Ixlt^t, i 
-1 fc [s] 1 1 <t> 75 v£ T$ 9t T M li Jft 



/9 A 1 a-NHC 9 H,i M H 

<?> 75 >2c T x 
1 6 Tflb 
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-NHC j 

<0 75 v£ T* x 
1 7T#b 
^ 60 tK & 

£rM 1 . 



2 " 4 
tlTcfti^ 1 6 ( 

*ntz» mum 2 

3 % T' cfc o fz o 



— H A <7) Mil 

'J^AS ( 5 0 0 mg, ^fi : 112 
0. 0 6 3 mmo 1) ^Jxft^t, i 

-l t mn njjft-z&abrzft^mitm 



0 H 2 0 O 3 NH 

tl/ifb^t/ 1 7 ( 
^m^J 2 
7 % T *> o 7c o 



-H A<nmm. 

'I^aS ( 5 0 0 mg, ^fl:82 
0. 0 6 3 mmo 1) §Jxft^t, i 

-l tmftn^mx'^dbrzft^mizm 



[ 0 2 3 3 ] 

imum 2-2 71 

MTX- a - I 1 e-NHC i 0 H 2 o O 3 N H-H A^)ii 

mmm 2 - 1 t |H]*f ^TrST*. n ~r >i a h 7 ^ Alg ( 5 0 0 m g . ^fl : *9 2 

3 0 7?) fcHSfefll 1-18 tlfzit&to 1 8 ( 0 . 0 6 3 mm o 1 ) fcJ£J£3 •£ . ^ 

i^HA-MTXS^*^MIs^ifc. HjMJ 2 - 1 i: fB]ti^^vSTJ|<a6/c^^Mtt^ 

1 9 2 7?. MTXw^p$U 1 . 7 % T *> o . 

[ 0 2 3 4 ] 

imum 2-28] 

MTX - a - I 1 e-NHC 2 H 4 NH-HA^Mjh 

HSfefll 2 - 1 t Is] ti <7> 77 T . tin >Wk+ h ') *y UU ( 5 0 0 m g , 5rTS : m 2 
3 0 7?) tUSfefl 1-19 X'Uhfltzit^^i 1 9 ( 0 . 0 6 3 mm o 1 ) ^JxJ£2 ■£ . ^ 

h^h A-MTxs^*^)*-i§ifitifco mum 2 - 1 t i^fi^^T^^^TMii^i 

2 3 1 73 x MTX^ip$ll 2 . 1 % T* *> -> fc. 

[ 0 2 3 5 ] 
C^fifefJ 2-29] 
MTX- a - G 1 u-NHC x 0 H 2 o°3 NH - HA<7) S^ 

^MM 2 - 1 t m ti <30 7a v£ T . tr*a + h 7 ^ ( 5 0 0 m g , Afl : f3 2 

3 0 7?) tmUM 1-20 2 0 ( 0 . 0 6 3 mm o 1 ) ^JxffcZ it . m 
i^)HA-MTXIS^fr^*SS^#fc. HJMJ 2 - 1 i: [B]ti^ Uft~Z&db lift 
2 0 17a. MTX^in$li 1 • 5 % T* *> -> fc, 

[ 0 2 3 6 ] 

iH-NMR (500MHz. D 2 0) : d 1 . 5 7 (m) . 1 . 7 7 ( m ) . 2 . 0 

2 (br. s ) . 2. 25 (m) . 2. 37 ( t ) . 3. 24 ( s ) . 3. 25 ( s ) . 
3. 35 (br. s ) . 3. 51 (br. s ) . 3. 56 (br. s ) . 3. 71 (br 
. s ) x 3. 83 (br. s ) . 4 . L_3_CmJ_ > 4. 22 (m). 4. 36 (m). 4 
. 46 (br. s ) x 4. 55 (br. s ) . 4. 91 ( s ) . 6. 94 ( d ) . 7. 7 
6 ( d ) . 8. 66 ( s ) . 8 . 6 8 CO 

V± : T*ftSP^ It V >f - ^ ^ftT'J) 0 . 3 fl\Z «fc 9 a # r 1*<7) S -n^/ L . 

[ 0 2 3 7 ] 
C^jfeflJ 2-30] 
MTX- a - G 1 u-NHC 2 H 4 NH-HA^ii 

2 - 1 t m ti 7? v£ T* . tiu ym-y V 7 ^ ( 5 0 0 m g , ^j-TM : ^ 2 

3 0 7?) tmi&M 1-21 XUhtifzit^m 2 1 ( 0 . 0 6 3 mm o 1 ) ^JxJ£2 -t± . ^ 

s^HA-MTXJK^-*<?)*)g**#fc. #hmj2-i t mm <7>?sft-z&ibrzft=?m\tm 

2 2 6 7?. MTX<7)|Da$!i 2 . 1 % T' *> -> . 

[ 0 2 3 8 ] 
[HM 2-31] 
MTX — a— Ty r — N H C x 0 H 2 0 O 3 NH-HA^iI 

2 - 1 t IB] ti <7) 7? v£ T . tTA,u ym-y V 7 ^ AJg ( 5 0 0 m g , ^fi : ^ 2 

3 0 7?) fcHJfefll 1-22 Tt#^> tl/ifb^t/ 2 2 ( 0 . 0 6 3 mm o 1 ) ^JxJ£2 i± . g£ 

i^HA-MTXi^#^)*j§)«^f fc« %mm2-\ t mn njjft-z&abrzft^mitm 

1 9 0 7?. M T X <T) m £>m It 1 • 6 % T« *> o fz . 

[ 0 2 3 9 ] 

iH-NMR (500MHz. D 2 0) : d 1 . 63 (m). 1. 77 (m). 2. 0 

2 (br. s). 2. 23-2. 35 (m). 2. 95 (m). 3. 03-3. 21 (m 
). 3. 34 (br. s). 3. 51 (br. s). 3. 58(br. s). 3. 71 ( 
br. s). 3. 83 (br. s). 4. 28 (m). 4. 47 (br. d). 4. 54 

(br. s). 4. 92 (s). 6. 58 (d). 6. 94 (d). 7. 66 (d). 8 
. 6 8 ( s ) o 



[ 0 2 4 0 ] 

immm 2-32] 

MTX-a-Tr p-NHC i 0 H 2 o O 3 NH-HA^iia 

mmm 2 - 1 t mft^fj^X. n ~r >i a h M ^ Alg ( 5 0 0 m g . ^fl : *9 2 

3 0 7?) fcHSfefll 1-23 iltzittrtyl 2 3 ( 0 . 0 6 3 mm o 1 ) fcJ£J£3 ■£ . ^ 

i^HA-MTxs^*^Mis^ifc. hjsm 2 - 1 t mfte>Jj&-z&ibrzft?m\*m 

1 8 77a. MTX^Ia n$li 1 . 9 ToT'tofc. 
[ 0 2 4 1 ] 

S£ 00 2 - 3 3 ] 

MTX-ff-Se r-NHC i 0 H 2 o°3 nh - ha<7) Wih 

UStefll 2 - 1 t \s\ft <7>^v£Ts t t ^ n h 'J ^ a£ ( 5 0 0 m g , S : m 2 

3 0 7?) tUSfefl 1-24 XUhfltzittxty) 2 4 ( 0 . 0 6 3 mm o 1 ) £jxJ&£ ■£ . ^ 
H^H A-MTXS^*^)*-i§ifitifco Hifefll 2 - 1 IqUf^vST^abfc^MliiH 

1 8 6 7a . MTX^^pfli 1 . 7 % T *> o . 

[ 0 2 4 2 ] 

1 H-NMR(50 0MHz.D 2 O) id 1 . 6_J Cm. ) . 1. 76 ( m ) . 2. 0 

2 (br. s) > 2. 38 (t) , 2 . 5 1 ( m ) . 3. 24 (s). 3. 25 (s). 
3. 35 (br. s ) . 3. 50 (br. s ) * 3. 56 (br. s ) . 3. 58 (br 
. s ) x 3. 71 (br. s ) s 3. 83 (br. s ) * 4 . 2 8 ( m ) . 4 . 3 9 ( m 
) x 4. 46 (br. s ) . 4. 54 (br. s ) . 4. 91 ( s ) . 6. 93 (d). 
7 • 7 0 ( d ) . 7. 76 ( d ) . 8. 66 ( s ) . 8 . 6 8 ( s ) . 

>i : Tm&fr It ^ >f - i> 3 ft t c Jc "9 a # y tMfetrzo 

[ 0 2 4 3 ] 
[^S£0J 2-34] 
MTX-a-Leu-NHC x 0 H 2 o O 3 NH-HA^lia 

J^fU 2 - 1 t fflftnjjftl*. n T ^ n >g£ + h ^ ( 5 0 0 m g , Afl : JR 2 

3 0 7J) i: ^ m #IJ 1-25 ^ ft ffc£-^ 2 5 ( 0 . 0 6 3 mm o 1 ) fcJ^UES . ^ 
I^)HA-MTX$S^#^)*)§ifi^f#fc= HM2-1 i: fBjtl^TjiiT^^/c^^Mtt^ 
1 8 97a. MTX<?)|fln$lJ 1 • 7 % T £> o . 

[ 0 2 4 4 ] 

iH-NMR (500MHz. D 2 0) ISO. 84 (d). 0. 89 (d). 1. 5 
2-1. 68 (m). 1. 72-1. 83 (m). 2. 01 (br. s). 2. 45 (t 
) x 3. 34 (br. s ) , 3. 50 (br. s ) , 3. 57 (br. s ) * 3. 72 ( 
br. s). 3. 83 (br. s). 4. 28 (m). 4. 45 (br. d). 4. 54 
(br. s). 4. 95 (s). 6. 91 (d). 7. 72 (d). 8. 69 (s) 

imwm 2-35] 

MTX-a-Va 1 — N H C x 0 H 2 0 O 3 NH-HA<7>|!|3h 

^Jtefll 2 - 1 t m ft <?> n v£ X . £ T ^ n H ^ ( 5 0 0 m g , : ffi 2 

3 0 7a) fcHStefll 1-26 XUhtifzWl^m 2 6 ( 0 . 0 6 3 mmo 1 ) ^JxJ£2 -t± . U 

1 8 7 7a x M T X <?> fig &m It 1 . 7 % T* $> o , 
[ 0 2 4 5 ] 

2-36] 

MTX-a-Hi s-NHC i 0 H 20 O 3 NH-HA<^M3h 

^JlEfll 2 - 1 t |B]*ic7>7r3cT-x tr^a h M O ( 5 0 0 m g . ^fi : m 2 

3 0 7a ) i: UStefll 1-27 ^ ft tz it^m 2 7 ( 0 . 0 6 3 mm o 1 ) ^SxfZ 2 -t± . U 
I^HA-MTX«A#^)^*%j|fc. Hifefll 2 - 1 fc im« ^TjffiTvfAfc^fia^ 
1 9 1 7a x MTX<7)|Dn?li 1 • 2 % T« *> o tz . 
[ 0 2 4 6 ] 
C^m#iJ 2-37] 



MTX-a-P r o-NHC i 0 H 2 o 0 3 NH-HA^ii 

mmm 2 - 1 t mn^^^x . n t >i a n ^ uu c 5 0 0 m g , 5t=t & : m 2 

3 0 7?) i: H mm 1 - 2 8 T* t# <o *l it 2 8 ( 0 . 0 6 3 mmo 1 ) tjxlt^t, i 

1 6 7 7a\ MTX^IS D$li 1 . 5 fc. 
[ 0 2 4 7 ] 

immm 2 - 3 si 

MTX-«-(9Al a-NHC i 0 H 2 o O 3 NH-HA^)|® 

mmm 2 - 1 t mn n t ^ a + h m ^ a^ c 5 0 0 m g , ^fi : m 2 

3 0 7J) ^HIMJ 1-29 X'Uh iltzittxm 2 9 ( 0 . 0 6 3 mm o 1 ) £jxJ&3 If. U 
I^HA-MTXISnft^Tk'Sifi^H/:. 2 - 1 i: lB]ti^ ^T^tf) tz lift 

1 9 1 TaX MTX^)^n$li 1 • 7 %T'J)o t. 

[ 0 2 4 8 ] 

iH-NMR (500MHz. D 2 0) : d 1 . 60 (m). 1. 67 (m). 1. 7 

9 (m) . 2. 01 (br. s). 2. 42 (m). 2. 47 (m) . 3. 09 ( t ) . 

3. 14 ( t ) . 3. 34 (br. s). 3. 51 (br. s). 3. 57 (br. s) 

. 3. 73 (br. s). 3. 82 (br. s ) . 4. 47 (br. s). 4. 54 (b 

r. d). 4. 96 (s). 6. 92 ( d ) . 7. 73 (d). 8. 70 ( s ) . 

[ 0 2 4 9 ] 

\.%mm 2-39] 

MTX-y-PhePhe-NHC 1 o H 2 0°3 N H-H A^Mm 

UStefl 2 - 1 t m ft <r> f5 v£ T . t t >i n b ^ a^ ( 5 0 0 m g , i : m 2 

3 o 7a ) t mmm 1-30 xmhtitziM^m 30 ( 0 . 0 6 3 mm o 1 ) ^jxm 2 it. m 

I^HA-MTXS^#^)*)gifi^f#/: 0 2 - 1 t mftco tz ft=f-m lift 

2 0 9 7a\ MTX<7)^a$li 1 . 5 % T *> o . 

[ 0 2 5 0 ] 

zm&m 2-40: 

MTX-y-PhePhe-NHC 6 H i 2 O 2 N H-H A^iJI 

HJtefll 2 - 1 t fflft<7>Jjft-Z. tiu ym-y V ') ^ uU ( 5 0 0 m g , 5rTM : m 2 

3 0 7a ) t mtfoM 1-31 XUhtifzit^m 3 1 ( 0 . 0 6 3 mm o 1 ) ^Ixffc 2 it . U 
I^HA-MTXKSA#^M»tifc. #UMJ2-1 fc ffl#*> TjftT'fft ttift 
1 8 97a. MTX<7)|dd$!J 2 . 0 % T* £> -> fc, 

[ 0 2 5 1 ] 
[flM 2-41] 
MTX-y-Ph e Ph e-NHC 4 H 8 O NH-HA^)iii 

HflEfll 2 - 1 t mft^n'AX^ t t >i a N ^ A^ ( 5 0 0 m g , 5r^M : iR 2 

3 0 7a ) t 1-32 T-#^ iitzit^tyl 3 2 ( 0 . 0 6 3 mm o 1 ) ^JxfZ $ it . m 

S*>HA-MTX*S£-#tf>:?k)gi**#fc. fc Is] tf<?> 7? v£ M it m 

1 9 6 7a\ MTX<7)|aD$!i 2 . 1 % T« *> -> . 
[ 0 2 5 2 ] 
[fljfeflj 2-42] 
MTX-y-PheGl y-NHC i o H 20°3 NH-H A^im 

^mm 2 - i t mftnftft-z. >iu >m-^- h ^ ( 5 0 0 m g . ^fi : m 2 

3 0 7a ) £ 1-33 X-m^firzit^m 3 3 ( 0 . 0 6 3 mm o 1 ) Tk!xJZ 2 it. w 

i^)HA-MTXi^#^*i§ii^#/i 0 mnm2-i tmn^^^X'^dbrz^^mitm 

1 9 0 7a . MTX<7)|dd$!1 1 . 4 % T« *> o o 
[ 0 2 5 3 ] 
C^m#iJ 2-43] 
MTX-r-Phe-NHC x 0 H 2 0 o 3 NH_HA< ^W i a 

^JS^iJ 2 - 1 t mftoftft'Z. ^-r >vx2 yWc-y V >) O ( 5 0 0 m g . ^fl : m 2 



307?) t Hflfefll 1 - 3 4 T*m <b tl Tz \\L^m 3 4 (0. 0 6 3 mmo 1) tJxtE^, i 
I^HA-MTXi&#^*-i§ilt#/i 0 HjMJ 2 - 1 i: fBjti^^vST^^yz^^Mli^ 
1 8 7 7c MTX(7)^p$!i 1 . 7 %X* -o ft* 

[ 0 2 5 4 ] 

[HflfetfO 2-44] 
MTX-y-G 1 u-NHC i o H 2 o°3 n H-HA^M3h 

HjMJ 2 - 1 t ls]1f <7>^vST-s t7*a >8£7- h ^ ( 5 0 0 m g , 5r^fi : *9 2 
3 0 77) ^ HIM 1-35 ftfc fb^t/ 35 (0. 0 6 3 mmo 1 ) tJxfE$t, i 

S*>HA-MTXjK£-#<7>*?gifcfc#fc. Hifefll 2 - 1 t fflft<?> ^af^ft lift 
1 7 9 77/ . MTX60^ a$U 1 . 6 %T*J>-o fc. 
[ 0 2 5 5 ] 

X H-NMR (500MHz. D 2 0) : d 1 . 6 1-1. 71 (m). 1. 73-1 
. 8 8 (m) x 2. 01 (br. s ) . 2. 23 (m). 2. 32 (t). 2. 38-2 
. 55 (m) x 3. 07 (m). 3. 34 (br. s ) . 3. 51 (br. s). 3. 5 
6 (br. s). 3. 73 (br. s). 3. 83 (br. s) 4. 15 (m). 4. 4 
6 (br. s). 4. 55 (br. s). 4. 95 ( s ) . 6. 91 (d). 7. 70 ( 
d ) . 8 . 7 1 ( s ) . 

[ 0 2 5 6 ] 

zmmm 2-45] 

MTX-a-D-Phe-D-Phe-NHC ! oH 2 0 0 3 NH-HA<7>M:[h 

2 - 1 t m ti <r> 77 v£ T x n t ^ n >B£7- h ') UU ( 5 0 0 m g , Afl : JR 2 
3 0 77) t HSfe0J 1-36 T*Uh ftlzit&Vn 36 (0. 0 6 3 mmo 1 ) tJxff^t, i 

1 4 8 77 x MTX^^af ft 1 . 4 % *> o fc. 
[ 0 2 5 7 ] 
CHStefJ 2-46] 

MTX-y - D- P h e-D-Ph e— NHC j 0 H 2 0 o 3 NH_HA<7) ® i s 

hjmj 2 - i t m ti ^ 77 v£ t . t t ^ n >^-t- n ^ ( 5 0 0 m g , ^fi : m 2 

3 0 77) t 1-37 T-#<b tiTiffci^ 3 7 ( 0 . 0 6 3 mm o 1 ) ^Jxfc £ tC ££ 

1 6 0 77 x MTX<?)in$li 1 . 4 % T *> o fz . 

[ 0 2 5 8 ] 
[HM 2-47] 

MTX-a-AsnPhePhe-NHC i o H 20°3 N H-H A^lii 
HJtefll 2 - 1 t IB] ti <7) 77 v£ T . >iu + V ') ^ uU ( 5 0 0 m g , ^fl : m 2 
3 0 77) ^111 1-38 T*Uh*Ltzit^m 3 8 ( 0 . 0 6 3 mm o 1 ) ^JxJ£2 ■£ * ^ 
I^HA-MTXKSAft^MSttifc. HSE0J2-1 fc lsl*i*>;fr>£-?:£tf>fc#^*l±!ft 

2 1 0 77 x MTX^)^a$U 1 . 3 % T' o . 
[ 0 2 5 9 ] 

iH-NMR (500MHz. D 2 0) : S 1 . 60 (m). 1. 80 (m). 2. 0 
2 (br. s). 2. 34 (m). 2. 54 (m) * 2. 60-3. 05 (m) * 3. 3 
5 (br. s ) . 3. 52 (br. s). 3. 57 (br. s). 3. 64 (br. s) 
. 3. 72 (br. s). 3. 83 (br. s). 4. 28 (m) * 4. 46 (br. s 
) x 4. 55 (br. s). 6. 61 ( d ) . 6 . 7 7 (CO 6. 82-7. 36 (m 
) x 7 . 7 6 LdJ_ x 7.80(d)x8.61(s)x 8 . 6 4 CO „ 
a : Ti^^li^^-y r 7- ;U T *> 0 x 3 tit «k *) aitt y W<D t Mfe L 7c . 

[ 0 2 6 0 ] 

CHIfeflJ 2-48] 

MTX-a/r-Gl yPheLeuGl y-NHC 1 0 H 2 0 O 3 NH-H A<?)il 
HflEfll 2 - 1 t m tf ^ 77 v£ T- . t t ^ n > ^7- H 7 ^ ( 5 0 0 m g . ^fl : ft 2 



3 07?) t mifcM 1 - 3 9 T-m <b ti tz it^^H 3 9 (0. 0 6 3 mmo 1) tJxtE^, i 
I^HA-MTXi^#^^-ig)fe^l#to HjMJ 2 - 1 t mn^JjteT'^iibrzfr^mit® 
2 0 6 7], MTX<7)|iDn$li 1 . 4 % T * o . 

[ 0 2 6 1 ] 

1 H- NMR (5 0 0MHz. D 2 0) : SO. 72 ( d ) . 0. 77 ( d ) . 0 . 8 

1 LdJ_ - 1. 32 ( m ) . 1. 50 ( m ) . 1. 67-1. 82 ( m ) . 2. 01 (b 
r. s ) . 2. 23 (m) . 2. 33 (m) . 2. 75-3. 03 (m) . 3. 51 (b 
r. s ) . 3. 58 (br. s ) . 3. 71 (br. s ) . 3. 8 3 ( b r . s ) . 4 . 
16-4. 28 (m) . 4. 46 (br. s ) . 4. 54 (br. s ) . 6. 85 (d) 
. 6. 92-7. 06 (m). 7. 75(d). 7.78(d) . 8 . 63 C-S_J_ > 8 . 

6 5 ( s ) o 

[ 0 2 6 2 ] 

[HflfetfO 2-49] 
MTX-a-PhePhe-NHC i o H 2 0°3 NH-HA^Nit 
UStefll 2 - 1 t lB]*f <?)^ST\ t t ^ n + h 'J ^ AS ( 5 0 0 m g , 5ri^ fi : *9 3 

2 77 ) t 1 - 2 T»«b tl^fb^t/ 2 ( 0 . 0 6 3 mm o 1 ) *Jxf&3 it . mm^H 
A-MTX^n#^7k^i«tifc. HIM 2 - 1 i: lB]fi ^)^TJ$ftfc*fillfi 3 3 77 
. MTX^^nflJ 1 . 1 °/oT'f>o/:. 

[ 0 2 6 3 3 
[^Sfel5iJ 2-50] 
MTX-a-PhePhe-NHC 2 H 4 N H - H A Mit 

HSfcffll 2 - 1 t ls]*i<7>7jv£T*s n t ^ n h ^ uU ( 5 0 0 m g , Afl : W 3 

4 7: ) t H fife 00 1 - 1 •zmbtilZit&VH 1 ( 0 . 0 6 3 mm o 1 ) ^JxffcZ it, mm^H 
A-MTXI^#(«*Si«4#f:. 2 - 1 i: ls]fi <7>7r£ T #> # T * li #3 3 4 77 
. MTX^iSnf 2 . 0 % T 3h o o 

[ 0 2 6 4 ] 

1 H-NMR(50 0MHz.D 2 O) : S 1 . 83 (m) . 2. 01 (br. s ) . 
2. 12 ( m ) . 2. 52 ( t ) . 2. 69 ( m ) . 2. 95 ( m ) . 3. 34 (br. 
d ) . 3. 49 (br. d ) . 3. 57 (br. s ) . 3. 70 (br. s ) . 3. 83 
(br. s ) x 4. 16 ( t ) x 4. 45 (br. d ) . 4. 54 (br. d ) . 4. 8 

7 ( d ) . 4. 96 ( d ) . 6. 66 ( d ) . 6. 88-7. 09 (m) . 7. 72 (d 
) x 8 . 6 8 ( s ) . 

±.mmmm 2-1-2-50 T-m^nrz^mnu A-MTXi^#^wr^iic * t 

o 

[ 0 2 6 5 3 



1 — 13 

M T X — (^7*^ HSSW§ U — ) -HA 







Pimtsy 


MTX© 

(%) 


(yji/ h >) 


*J£#I 2 - 1 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


2. 1 


1 867? 


HJfiW 2-2 


a 


-Ptie-Phe-NH-C 2 H 4 -NH- 


1.9 


2187? 


^Jfifll 2 - 2 " 


a 


-Pfce-Phe-NH-C 2 H 4 -NH- 


2.3 


2067j 


mmw2 - 3 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


0. 5 


, 21775" 


3£lfttil 2-4 


a 


-Phe-Phe-NH-C 2 H 4 -NH- 


1. 1 


2237? 


2-5 


a 


-Phc-Phc-NH-C 2 H 4 -NH- 


1.3 


2097? 
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